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A Statistical Analysis of the Quality of 
Surface Water in Nebraska
By Richard A. Engberg

Abstract

This report provides descriptive statistics for 29 chemical 
or biological constituents for 109 stream sites in Nebraska 
sampled by the U.S. Geological Survey beginning in 1946. 
Also provided for each site are regression equations relating 
specific conductance to each of 12 chemical constituents and 
a regression equation relating specific conductance to stream 
discharge.

The descriptive statistics are presented by river basins. 
Water leaving these basins that has the lowest mean specific 
conductance (266 umho/cm) is from the Niobrara River at 
Verdel, and water that has the highest (1,890 umho/cm) is 
from the South Platte River at Roscoe. Statewide, the principal 
cations in streamflow are calcium and sodium, and the princi 
pal anions are bicarbonate and sulfate. Calcium and bicar 
bonate usually predominate where mean specific conduc 
tance is less than 1,000 umho/cm, and sodium and sulfate pre 
dominate where the mean exceeds 1,000 umho/cm.

On the basis of regression equations, dissolved solids, 
hardness, calcium, magnesium, and bicarboante, with some 
exceptions, correlate well with specific conductance of all 
stream sites.

Illustrations of how regression equations may be used to 
estimate water quality of streamflow are given and are com 
pared with values from actual analyses.

INTRODUCTION

Systematic collection of water-quality data by the 
U.S. Geological Survey for streams in Nebraska began 
in 1946 when the Geological Survey office and labora 
tory were established in Lincoln. These data, together 
with a few scattered data collected prior to 1946, con 
stitute a rich source of information on the quality of 
streamflow in Nebraska and can be important for a 
wide range of potential uses if they are reduced to a 
manageable and useful form.

PURPOSE AND SCOPE

Section 208 of Public Law 92-500 is directed 
toward the investigation of and planning measures for 
the control of nonpoint-source pollution in streams. 
The Nebraska Natural Resources Commission the

agency having overall responsibility for Section 208 
planning in Nebraska recognized the need in the plan 
ning process to know that can be learned from existing 
records and approved a proposal to summarize and 
reduce the Survey's existing records and approved a 
proposal to summarize and reduce the Survey's existing 
records to a manageable and useful form. The purpose 
of this report is to present Nebraska surface-water- 
quality data in such a form. Although information in 
this report is of particular importance to those involved 
in Section 208 planning, it also should prove useful to 
planners at many levels, including natural resources 
district managers, officials of State and Federal agen 
cies, and private individuals.

Data for 109 stream-sampling sites in Nebraska 
are summarized by river basin in this report. Max- 
imums, minimums, means, medians, standard devia 
tions, and percentiles have been determined for 29 dif 
ferent physical, chemical, and microbiological constitu 
ents. Such descriptive statistics provide a means for 
comparing constituent values within an analysis and for 
comparing individual constituents between analyses and 
between stations.

Functional relationships betwen specific conduc 
tance and each of 12 different constituents, as well as 
the functional relationship between specific conductance 
and water discharge, have been determined by the use of 
regression equations. These relationships allow users to 
estimate constituent concentrations when only specific 
conductance is known or to estimate specific conduc 
tance when only water discharge is known.

Trend analyses or analyses of variance of data be 
tween stations have not been included in this report. 
These and other relationships might form the basis for 
future reports.

NATURAL HYDROLOGIC FACTORS THAT 
INFLUENCE WATER QUALITY

The quality of streamflow is influenced by many 
hydrologic factors of which several are discussed below. 
Climate affects stream-water quality through variations 
in temperature and precipitation. Topography and drain-

Natural Hydrologic Influences on Water quality 1



age affect stream quality by influencing the magnitude 
and rate of overland runoff. Various sources of stream- 
flow affect stream quality differently; for example, a 
high fraction of ground-water inflow tends to make 
streamflow constant in quality, whereas a high fraction 
of overland runoff tends to make it highly variable.

Climate

Nebraska's climate is characterized by extremes. 
Hot summers and cold winters are normal, with wide 
and frequent temperature variations common at all 
times of the year. Statewide, January was the coldest 
month for the period of 1941-1970, according to Law- 
son, Dewey, and Nield (1977), with mean monthly aver 
age temperatures of 25 °F (-4°C) or less for more than 
two-thirds of the State. July was the hottest month for 
the same period, with mean monthly average tempera 
tures exceeding 75 °F (24°C) for more than half of the 
State.

Precipitation varies greatly across Nebraska. For 
the period 1941-1970, the mean annual precipitation 
ranged from 36 inches in extreme southeast Nebraska to 
15 inches in western Nebraska (Lawson, Dewey, and 
Nield, 1977). Precipitation is unevenly distributed dur 
ing the year, averaging five times more in June, the 
wettest month, than in January, the driest month.

Topography and Drainage

Land-surface elevations increase from east to west 
in Nebraska. The greatest relief is observed along the 
upper reaches of stream valleys, especially along the 
North Platte River in western Nebraska.

Topography in eastern Nebraska is related to 
glaciation during the Pleistocene Epoch. The eastern 
one-fourth of Nebraska was covered at least once by ad 
vancing glaciers during this period. Much of this area is 
composed of rolling hills made up of clayey till deposited 
by the glacier and covered by loess of aeolian origin. 
Southwest of the rolling hills are loess plains underlain 
by sands and gravels, some of which originate from the 
glaciers. Some of the plains in central and southwest 
Nebraska have been modified greatly by water and wind 
erosion to moderate to steeply sloping hills.

About one-fourth of Nebraska is covered by sand 
hills. These deposits are mostly stabilized by vegetation 
and are characterized by dunes, the axes of which lie 
generally in a northwesterly to southeasterly direction. 
The sandhills are geologically young. Keech and Bentall 
(1971) believe that they were formed during the last 
period of continental glaciation in late Pleistocene time.

Much of western Nebraska is high plains, charac 
terized by bedrock covered in some areas by thin mantle 
rock. In southwest Nebraska, the bedrock is covered by

loess. Topographic surfaces range from flatlands to 
rolling hills in the bedrock areas.

Drainage follows the regional topography in an 
eastward or southeastward direction with the principal 
exception of the Platte River in the central part of the 
State. Here the channel describes a broad arc flowing to 
the northeast for approximately 100 mi before returning 
to a southeasterly course. Increases of land-surface eleva 
tion as a result of deposition from glaciation in south 
east Nebraska probably caused the river to change to its 
present course.

Sources of Streamflow

An annual average of approximately 1 million 
acre-ft of streamflow enters Nebraska from Colorado, 
Wyoming, Kansas, and South Dakota. However, ap 
proximately 7.1 million acre-ft leaves Nebraska each 
year (Nebraska Soil and Water Conservation Commis 
sion (NSWCC), 1971). The increase is derived from two 
sources within Nebraska discharge from the ground- 
water reservoir and overland runoff. Of these two 
sources, the ground-water reservoir provides approxi 
mately 3.3 million acre-ft, and overland runoff provides 
the remainder (Bentall and Shaffer, 1979).

Ground water is not evenly distributed throughout 
the State. Of the approximately 2 billion acre-ft of 
ground water estimated to be in storage in Nebraska, 
nearly half is in the sandhills area, where saturated 
thicknesses of 50-1,000 ft of water-bearing material are 
common (University of Nebraska, 1966). In contrast, at 
many places in the extreme northwest corner of the 
State, in the Republican River drainage, and in the 
glaciated part of eastern Nebraska there is less than 20 ft 
of water-bearing material, and in some places, there is 
none at all.

In areas where ground water is abundant and soils 
are sandy, such as in the sandhills, streamflow is main 
tained mostly by ground-water discharge. Such streams 
as the Niobrara, Middle Loup, and North Loup rivers 
are characterized by relatively small ranges of water 
discharge owing to the constancy in amount of ground- 
water inflow and to the fact that only small fractions of 
their drainage areas contribute to overland runoff. For 
example, the range in daily discharge for the Middle 
Loup River at Dunning from 1945 to 1978 was only 
100-1,020 ft Vs. The 33-year average discharge for this 
stream site was 398 ft Vs. The drainage area for this sta 
tion is 1,850 mi2 , of which only 80 mi2 contributes direct 
ly to surface runoff. Probably more than 75 percent of 
the flow at this station is derived from ground water.

On the other hand, in areas where ground water is 
not abundant and soils are clayey, streamflow is main 
tained mostly from overland runoff. This is true par 
ticularly for streams in the glaciated area of eastern

2 A Statistical Analysis of the Quality of Surface Water in Nebraska



Nebraska, such as the Big Blue River and the Big and 
Little Nemaha rivers. The range in discharge for the Big 
Nemaha River at Falls City for the period from 1944 to 
present, for example, was 3.0-71,600 ftVs; the 32-year 
average discharge was 562 ftVs. The drainage area of 
this station is 1,340 mi 2 , all of which contributes directly 
to surface runoff. Probably 90 percent of the stream- 
flow at this station is derived from overland runoff.

DATA AVAILABLE

The earliest sample for chemical analysis for a 
Nebraska stream in Geological Survey files was col 
lected in 1912 from the Elkhorn River at Waterloo. 
Since then, samples have been collected at least once 
from approximately 425 surface-water sites in Nebraska. 
Analyses from scattered locations exist in the files 
through the early 1940's. Most were collected by Geo 
logical Survey headquarters personnel as part of specific 
projects or for general information as part of nation 
wide surveys. Sampling on a regular basis at specific sta 
tions did not begin until 1946, with the advent in 
Nebraska of the Missouri River basin (MRB) program.

In recent years, the need for data on the quality of 
surface water in Nebraska has broadened considerably. 
Prior to the 1960's, most sampling in the State was con 
ducted to obtain information for project planning and 
development, particularly in relation to irrigation. In 
the mid-1960's attention began to focus on the need for 
data to be used in the control and abatement of pollu 
tion, and this need now has become the most important 
one. Even in regard to pollution, emphasis on data 
needs is changing from point sources to nonpoint 
sources.

One reason for the broadening of water-quality 
data is an increasing awareness of the importance of 
water quality as both a management and predictive tool. 
This is coupled with recent developments in analytical 
methodology that now make possible the measurement 
of many constituents that could not be measured rou 
tinely only a few years ago.

As a result of these broadened data needs, there is 
now a much wider variety of data available than there 
was even 10 years ago. In 1978, water-quality data were 
collected on a monthly basis at 53 sites in Nebraska in 
comparison with 22 sites in 1968, and during the same 
period the number of constituents analyzed increased 
from an average of about 12 per sample to nearly 30. 
Prior to 1968, the constituents determined commonly 
included only major cations and anions such as calcium, 
sodium, sulfate, chloride, and nitrate. Since then, 
although measurements of the foregoing constituents 
continue, considerable emphasis has been placed on 
measurements of trace constituents such as cadmium, 
arsenic, and selenium, on nutrients including phos

phorus, ammonia, and organic nitrogen, on organic 
substances such as total organic carbon, Hndane, and 
methoxychlor, and on biological or microbiological 
organisms including phytoplankton, periphyton, coli- 
form bacteria, and fecal streptococcal bacteria. Also 
during the last 10 years, the importance of on-site data 
collection has been recognized. Specific conductance, 
pH, water temperature, dissolved oxygen, and some 
times bicarbonate are now measured routinely at most 
sampling sites.

Sampling techniques and analytical methodologies 
have improved considerably over the period during 
which the samples discussed in this report have been col 
lected. As a greater understanding of the hydrology of 
streamflow and of sediment movement developed, im 
proved methods for securing truly representative water- 
quality samples followed. Also more precise and ac 
curate instrumental analytical methods for determining 
constituent concentrations have been developed over the 
years.

Samples collected from 1946 to 1971 were analyzed 
in the district water-quality laboratory at Lincoln. 
Samples collected after 1971 were analyzed in the U.S. 
Geological Survey Central Laboratory system, which 
presently has laboratories in Arvada, Colo., and in 
Doraville, Ga.

Programs Through Which Data Were Obtained

Studies funded through the MRB program pro 
vided the bulk of the data for nearly two decades and 
continue to be important. However, studies from other 
programs now also contribute substantially to the avail 
able data. The principal programs under which the U.S. 
Geological Survey has obtained or is now obtaining 
water-quality data for Nebraska are summarized in 
table 1.

Constituents Selected for Statistical Analysis

Of the nearly 425 sites at which samples were col 
lected in Nebraska, data sufficient for statistical analy 
ses are available for only 109. The criterion used to 
make this determination was that if 15 or more concur 
rent water-discharge and specific-conductance measure 
ments were available for a specific site, data for that site 
were considered to be sufficient for statistical analyses.

Descriptive statistics for as many as 29 chemical 
and microbiological constituents are presented on the 
first page of data for each station. These constituents 
were selected mostly on the basis of the availability of 
data. Included in the 29 constituents are specific con 
ductance, pH, dissolved oxygen, fecal coliform, and 
fecal streptococcal bacteria, all of which are now mea 
sured streamside. Several nutrients, including five forms 
of nitrogen and two forms of phosphorus, were selected

Data Available 3
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because of their importance in eutrophication, their 
significance as indicators of possible contamination, or 
their potential effects on public health. Color and bio 
chemical oxygen demand were selected because they are 
indicators of organic material in streamflow. The re 
mainder of the constituents selected are those that occur 
most commonly in natural water and that have been 
measured most frequently in the past. Iron and 
manganese, generally considered trace constituents, 
have been measured routinely for many more years than 
have most other trace constituents.

Trace constituents such as arsenic, lead, selenium, 
and cadmium are important because of their toxicity in 
small quantities to humans and animals. However, they 
are not included in the report because they have been 
measured on only a few samples from less than half the 
sites.

Results of regression analyses relating concentra 
tions of each of 12 constituents to specific conductance 
and results of a regression analysis relating specific con 
ductance to water discharge are presented on the second 
page of data for each station. These 12 constituents 
were chosen after first examining regression relation 
ships between specific conductance and all 29 constitu 
ents for 7 stations that are representative of a variety of 
hydrologic settings in Nebraska. These stations are Salt 
Creek at Lincoln, Weeping Water Creek near Union, Big 
Nemaha River at Falls City, Spring Creek at Lexington, 
Republican River at Guide Rock, North Loup River at 
Taylor, and North Platte River at Lisco. If specific con 
ductance failed to explain 50 percent of the variance for 
any constituent at any of the 7 representative stations, 
that constituent was not included in the subsequent 
regression analyses for all 109 stations. Whereas the 50 
percent figure was somewhat arbitrary, the author con 
cluded that if factors other than specific conductance 
explained more than 50 percent of the variance for a 
constituent for the 7 representative stations, a regression 
relationship for specific conductance and that constituent 
was not likely to be significant for any of the stations.

Discussions of the properties and significance of 
each of the 29 constituents described in this report may 
be found in Hem (1970) and in McKee and Wolf (1963).

STATISTICS

Several available USGS Statpac computer pro 
grams and SAS (Statistical Analysis System) programs 
(Barr and others, 1976) were used in data reduction and 
table preparation.

Statistical terms used in this report are defined as 
follows:

Mean is the sum of the values of individual obser 
vations divided by the total number of observations in 
the group.

Median is the value of the middle observation of 
an uneven number of ordered observations or the mean 
of the two middle observations when there are an even 
number of observations.

Maximum is the observation of largest value in a 
group of observations.

Minimum is the observation of smallest value in a 
group of observations.

Standard deviation is the square root of the sum 
of the squares of deviations from the mean of all obser 
vations in a group divided by the number of all observa 
tions. It is expressed mathematically as

s =
n - 1

where s is the standard deviation, xt is the /th value of x, 
x is the mean value of x, and n is the total number of 
observations.

Ninetieth percentile is that value in a group of 
observations below which 90 percent of the total 
number of observations occur.

Tenth percentile is that value in a group of obser 
vations below which 10 percent of the total number of 
observations occur.

Regression equation is an equation defining the 
relationship between a dependent and an independent 
variable. For a linear relationship, the equation takes 
the following form:

Y = bX + a

where X and Fare values of the independent and depen 
dent variables, respectively. The coefficient b is the 
slope of the line, and the constant a is the Y-axis inter 
cept. For a logarithmic relationship, the equation takes 
the following form:

Y =

Standard error of estimate, as it is used in this 
report, is a measurement of the variation around the 
line of regression. It is in actuality the standard devia 
tion about the regression line.

Correlation coefficient is a term relating the stan 
dard error of estimate and the standard deviation of the 
values of the dependent variable. It takes the form of

r = bsY

where r is the correlation coefficient, b is the slope of 
the regression line, sx is the standard deviation of the in 
dependent variable, and sy is the standard deviation of 
the dependent variable. A perfect relationship has a

Statistics 5



value of ± 1. A completely imperfect relationship has a 
value of zero.

Percent explained variance is the coefficient of 
determination expressed as a percent. The coefficient of 
determination is the square of the correlation coefficient 
and is the proportion of variance in the dependent vari 
able that is explained by variation in the independent 
variable.

Explanation for Blanks in the Data Tables

None of the tables of descriptive statistics (first 
page for each station) are complete. There are several 
reasons for this. If there is no value for the number of 
measurements, then that particular constituent has 
never been measured at that station. When the number 
of measurements for a particular constituent is less than 
10, neither the median nor the percentile values are 
shown because they have limited significance. Samples 
for some stations consisted of composites of discharge- 
weighted increments of daily samples covering as many 
as 31 days each. These samples were riot used in com 
puting percentiles.

Blanks also occur in the regression tables because 
of insufficient data. If less than 15 measurements for 
any of the 12 constituents or specific conductance were 
available, the regression equation for the relationship of 
that constituent to specific conductance was not deter 
mined.

Means and standard deviations are not shown for 
fecal coliform and fecal streptococcal bacteria enumera 
tions. To explain why, the following paragraphs discuss 
continuous and discrete data and normal distribution.

With the exception of fecal coliform and fecal 
streptococcal bacteria, all constituent data in this report 
are continuous. This means that an infinite number of 
positive values for the constituent theoretically is possi 
ble between zero and its maximum concentration. Of 
course, this is limited in actuality by the sensitivity of 
the method by which the constituent is measured. Con 
tinuous data will often, but not always, tend to be dis 
tributed normally; that is, observed values of the constit 
uent measured cluster around the mean and, if plotted, 
approximate a bell-shaped curve.

Fecal coliform and fecal streptococcal bacteria 
data represent counts of individual colonies and can 
assume only positive integer values. Therefore, these 
data are not continuous but are limited only to certain 
discrete values. These data tend not to be distributed nor 
mally because they represent the association of orga 
nisms with each other and with their environment, and 
this is indeed the case with the fecal coliform and fecal 
streptococcal bacteria data in this report. Usually, dis 
crete data are highly skewed; that is, individual values 
do not cluster around the mean. As a result, measure

ments such as the mean and standard deviation are of 
limited use in analyzing fecal coliform and fecal strep 
tococcal bacteria data. Frequency distributions repre 
sented by percentiles are much more useful tools than 
the mean and standard deviation for interpreting these 
fecal coliform and fecal streptococcal bacteria data.

Analogous Constituents

Statistical data are reported for certain constit 
uents in more than one form. This is true for dissolved - 
solids residue and sum and for nitrate as N, nitrate as 
NO 3 , and nitrite plus nitrate as N.

Both dissolved-solids residue and dissolved-solids 
sum are shown in the tables because in recent years the 
residue often was not measured if a sufficient number of 
constituents were measured so that a sum could be com 
puted. Conversely, the residue often was measured if a 
sufficient number of constituents were not measured. 
Although residue and sum represent nearly the same 
thing, they may represent different aspects of the same 
hydrologic condition; therefore, descriptive statistics 
for both are included in this report.

The three nitrogen constituents represent three 
different ways of reporting essentially the same data. 
Prior to the 1971 water year, USGS laboratories 
reported all values of nitrate as NO 3 . In 1971, the re 
porting convention was changed to report all values of 
nitrate as N. Nitrate as N differs by a factor of 4.43 
from nitrate as NO 3 . In 1972, the USGS Central Labo 
ratory adopted an automated method for nitrate in 
which both nitrite and nitrate are measured together. 
Because nitrite is unstable and occurs generally in very 
small concentrations, this measurement of nitrite plus 
nitrate as N is considered, for most conditions, to be 
equivalent to a measurement of nitrate only. Because of 
differences in laboratory methods over the years and 
because the different measurements are not precisely 
equivalent, these three constituents are included 
separately in this report to make the nitrogen data more 
manageable and useful.

STATISTICAL DATA BY BASIN

For ease of examination, the statistical data pre 
sented herein are grouped by river basin (fig. 1). These 
are the same basin designations used by the Nebraska 
Natural Resources Commission, previously called the 
Nebraska Soil and Water Conservation Commission, in 
preparation of the Framework Study for the State 
Water Plan (NSWCC, 1971). Some of the basins are 
complete drainage units, some are parts of drainage 
units, and others are groupings of small drainage units 
which are hydrologically similar.

6 A Statistical Analysis of the Quality of Surface Water in Nebraska
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Figure 1. River basins of Nebraska.

Data are identified in the following sections both 
by station number and station name. Station numbers 
are official Geological Survey eight-digit downstream- 
order numbers. The first two digits are "06" for all sta 
tions, indicating that all stations in Nebraska are in the

Missouri River basin. The other six digits indicate the 
downstream location within the basin.

In this report, p, indicating micro, is shown as 
lowercase "u".
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White River-Hat Creek Basin

The White River-Hat Creek basin is the smallest 
of the 13 basins in Nebraska. It is also one of the 
roughest areas of the State topographically, one of the 
areas least suited for cultivation, and one of the areas of 
lowest ground-water availability.

Sufficient data for statistical analyses are avail 
able for only one surface-water sampling site in the 
basin. That site, the White River near Whitney, is 
located in the central part of the basin (fig. 2) and was 
operated from 1969 to 1972. The White River is fed 
mostly by overland runoff. Part of its drainage basin is 
composed of fine surficial clays, some of which are 
carried into the stream. Much of the time the river is ex 
tremely turbid and has a whitish appearance, which 
probably accounts for its name. Base flow is maintained

by small amounts of ground water discharged into 
tributaries flowing from Pine Ridge which forms the 
southern boundary of part of the basin.

The mean specific conductance of the White River 
is 1,320 umho/cm, which makes this one of the more 
highly mineralized streams in Nebraska. Sodium is the 
predominant cation (positively charged ion) with a 
mean concentration of 157 mg/L. Sulfate is the pre 
dominate anion (negatively charged ion) with a mean 
concentration of 416 mg/L.

Regression equations were developed for the rela 
tionships between specific conductance and seven con 
stituents. Correlation coefficients were 0.91 or greater 
for each of these relationships.

,-Ll-
103° 

I

SOUTH DAKOTA

EXPLANATION

  V INACTIVE WATER-QUALITY 
SITE

O REFERENCE TOWN

      BASIN BOUNDARY
10 20 50 KILOMETERS

Figure 2. Location of water-quality sampling sites, White River-Hat Creek basin. 
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WHITE RIVER - IIAT CREEK BASIN 

06445000 White River near Whitney, Nebr.

county road bridge 1.7 mi north and 

Drainage area. --676 mi 2 .

Period of record. --August 1969 to

Statistical

4.5 mi east of Whitney

June 1972. 

data for selected chemical constituents

No- of Max- 
Constituent Units me a sure - 

imum ments

Specific conductance umho/ciii

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC0 3

Calcium, dissolved

'lagnesium, dissolved

Sodium, dissolved 

Potassium, dissolved 

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved 

Silica, dissolved 

Boron, dissolved 

Iron, dissolved 

Manganese, dissolved

Nitrite + nitrate as N 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total

Phosphorus , dissolved 

Fecal col i form col/: 

Fecal streptococci col/'. 

Oxygen, dissolved

Biochemical oxygen demand 
(5 day) 

pH pH

Color Co - Pt

mg/L 
mg/L - 

mg/L

mg/L

mg/L

mg/L 

mg/L 

mg/L

mg/L

mg/L

mg/L 
mg/L - 

mg/L 

ug/L 

ug/L

mg/L 

mg/L 
mg/L - 

mg/L 
mg/L - 

mg/L

mg/L 

LOO ml 

LOO ml - 

mg/L

mg/L 

units 

units

73

36

36

24

24

23 

5 

12

36

26

23

23 

5 

21

12

23

36

12 

21

37

36

52 

6

3,500

2,290

736

140

52

424 

20 

502

1,300

28

2.5

740 

49 

420

1.5

2.0

1.1

0.32 

2,800

13.4

6.7 

9.3 

32

Min 
imum

495

298

170

53

9.5

52 

12 

198

67

7.4

0.5

60 

6 

0

0.03 

0.00

0.04

0.00 

0

6.1

0.6

7.3 

5

Mean

1,320

961

329

83

23

157 

16 - 

313

416

14

0.8

253 

28 - 

121

0.59 

0.63

0.27

0.09

10.3

2.5 

8.1 

14 - 

Standard 
Median devi 

ation

1,190

813

288

83

22

140

300

332

14

0.7

207

54

0.58 

0.58

0.20

0.09 

100

10.2

2.2 

8.2

616

466

132

20

11

96 

-- 3.6 -

92

296

5.1

0.4

165 

-- 21 -

140

0.49 

0.53

0.22

0.08

1.8

1.4 

0.3

-- 12 -

Ninetieth 
percent- 

ile

2,200

1,700

550

110

39

250

450

850

22

0.9

420

360

1.1 

1.1

0.55

0.12 

1,220

12.6

5.2 

8.4

Tenth 
perc ent 

ile

680

470

212

62

11

60

206

104

7.9

0.6

87

0

0.06 

0.12

0.10

0.01

4

7.8

1.2

7.9
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WHITE RIVER - HAT CREEK BASIN 

06445000 White River near Whitney, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- _ ^ Standard 
, .. Percent _ 
lation , . , error of

,.-. explained coeffi- r . estimate
variance , /T . 

cient__________(mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3)

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

36 RDS = 0.838(SpC) - 127.060 0.99

36 SO = 0.529(SpC) -271.345 .98 

26 Q = O.OlO(SpC) + 2.895 .92

98

97

84

61

36 TH = 0.224(SpC) + 38.351 .93 87 49

24 Ca = 0.042(SpC) + 35.143 .91 83 8.6

24 Mg = 0.023(SpC) - 4.003 .96 92 3.0

23 Na = 0.165(SpC) - 44.779 .99 99 11

52

2.1

Results of regression analyses relating specific conductance to water discharge (Q)

.. ,. Water discharge
*°' ° 6 (ftVs) 

measure-   k£L_Lf2   
ments Maximum Minimum

Standard error 
of estimate

  , ... Percent
_. . .. Correlation . . ,Regression equation . . explained
_________________oe ___variance Log units Percent

73 45 1.9 SpC = 2356Q
-0.36264

-0.70 49 0.136 32
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Niobrara River Basin

The Niobrara River basin in Nebraska is long and 
narrow and lies mostly along the northern border of the 
State. The entire basin includes parts of Wyoming and 
South Dakota. In Nebraska, it extends for about 300 mi 
from the Wyoming border to the confluence of the 
Niobrara and Missouri Rivers. For convenience, the 
small Ponca Creek basin is included in this discussion 
with the Niobrara, but water quality of Ponca Creek is 
not related to that of the Niobrara River and its 
tributaries.

Sufficient data for statistical analysis are available 
for eight surface-water sampling sites in the Niobrara 
River basin and for two on Ponca Creek. These sites are 
shown on figure 3.

During most of its passage across Nebraska, the 
Niobrara River flows through sandhills. Because the 
contributing drainage area is small in comparison with 
the total drainage, relatively small amounts of overland 
runoff reach the stream. For the 83 times that the 
Niobrara River at Norden was sampled for water qual 
ity, the maximum discharge was only 5.7 times the 
minimum, indicating relatively small overall fluctua 
tions of stream discharge. This means that flow of the 
stream is derived mostly from ground-water seepage. 
On the other hand, the maximum water discharge of 
Ponca creek at Anoka for the 22 times that it was 
sampled for water quality was more than 17,000 times 
the minimum discharge. Flow in Ponca Creek carries 
very little ground-water seepage, being maintained 
mostly by overland runoff.

Mean specific conductance averaged about 400 
umho/cm for the four uppermost stations in the Nio 
brara River "basin. By contrast, the mean near the mouth 
of the Niobrara River at Verdel was only 266 umho/cm. 
The improvement in overall quality of water in a down 
stream direction is attributed to tributary inflow of 
water of excellent quality combined with seepage of 
ground water into the Niobrara during its passage 
through the sandhills. The principal cation throughout

the entire reach of the Niobrara River is calcium, and 
the principal anion is bicarbonate.

The water quality of Long Pine Creek is probably 
representative of that of most tributaries of the 
Niobrara River having their origin in the sandhills, 
because geology and hydrology of most tributaries are 
very similar. Mean specific conductance for Long Pine 
Creek at Riverview is 179 umho/cm.

Concentrations of chloride, nitrate, BOD, fecal 
coliform, and fecal streptococcal bacteria are low in the 
Niobrara River and its tributaries, indicating that the 
stream is relatively unpolluted.

Regression equations were developed for the rela 
tionships between specific conductance and those con 
stituents for which sufficient data have been collected. 
Correlation coefficients were low for several of the rela 
tionships and correlations were not significant at the 95 
percent confidence level for several relationships. The 
only constituents for which the percent explained vari 
ance exceeded 50 for all Niobrara River and tributary 
stations, except those for which there was insufficient 
data, were dissolved-solids residue and bicarbonate.

Correlations are relatively poor for most constit 
uents because concentrations are low and may vary over 
narrow ranges. Also, because concentration ranges are 
low for most constituents, small natural variations in 
ion ratios between these constituents and variations 
resulting from analytical methodology in the laboratory 
tend to reduce correlation. According to Irwin and 
Lemons (1975), temporal variations, often seasonal, 
may be responsible for differences in chemical composi 
tion of water, causing correlation coefficients to be 
affected.

Mean specific conductance for samples from Pon 
ca Creek at Anoka is 820 umho/cm and for samples 
from Ponca Creek at Verdel is 1,125 umho/cm. Cal 
cium is the predominate cation, and bicarbonate and 
sulfate are the predominate anions in samples from 
Ponca Creek.
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Figure 3. Location of water-quality sampling sites, Niobrara River basin.
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NIOBRARA RIVER BASIN 

06453500 Ponca Creek at Anoka, Nebr.

Location.--Lat 42°45'25", long 98°50'30", in NE* sec. 9, T.34 N., R.13 W., Boyd County, Hydrologic
Unit 10150001, on downstream side of left pier of bridge on State Highway 11, 0.5 mi 
west of Anoka and 0.5 mi upstream from Dry Creek.

Drainage area. --50 5 mi 2 .

south -

Period of record. --December 1963 to September 1964, October 1966 to September 1967.

Statistical data for selected chemical constituents

No. of .. Max- 
Constituent Units measure - imum ments

Specific conductance umho/cm

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal coliform col/1 

Fecal streptococci col/1 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

mg/L - 

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L 
mg/L - 

mg/L - 

mg/L 
mg/L - 

mg/L - 

mg/L - 

mg/L - 

LOO ml - 

LOO ml - 

mg/L - 

mg/L - 

units 

units

22

22

22

22

22

22

22

22

22

22

22

22

22

22

17

22

21 

8

1,130

825

554

160

42

37

15

360

383

11

0.6

20

170

240

260

3.1

8.2 

20

Min 
imum

439

282

210

66

11

6.3

7.4

177

51

1.2

0.1

12

10

10

0

0

7.2 

3

Mean

820

579

386

106

29

28

11

253

223

8.1

0.3

17

105

34

70

0.80

7.8 

10

Standard 
Median devi 

ation

840 174

583 142

390 96

101 26

31 8.2

30 6.2

9.5 2.4

250 49

225 88

8.4 1.9

0.3 0.1

17 2.2

120 44

33 48

39 86

-------- 0.96 -

7.9 0.3

Ninetieth Tenth 
percent- percent - 

ile ile

1,000

740

520

140

38

33

14

305

320

9.6

0.4

19

160

50

230

8.1

590

390

260

74

18

24

8.0

200

110

6.7

0.1

14

48

10

0

7.4
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NIOBRARA RIVER BASIN 

06453500 Ponca Creek at Anoka, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS) 

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N0 3 )

22

22

22

22

22

22

22

22

22

22

RDS

TH =

Ca =

Mg =

Na =

K =

HC03

S04

Cl =

Si -

= 0.814 (SpC)

0.544 (SpC)

0.144 (SpC)

0.044 (SpC)

0.027 (SpC)

0.005 (SpC)

- 89.369

- 60.696

- 11.876

- 7.260

+ 5.824

+ 6.733

= 0.124 (SpC) +1 51. 537

= 0.47 3 (SpC)

0.006 (SpC)

0.003 (SpC)

- 165.121

+ 3.361

+ 14.083

Corre- 
lation Pe[cent, 
coeffi- e*Plained 
cient variance

1.0

.98

.97

.94

.76

*.34

.44

.93

-.51

*.26

99

97

93

89

58

12

20

87

26

6.8

Standard 
error of 
estimate 
(mg/L)

13

17

6.8

2.8

4.1

2.3

45

33

1.7

2.2

* Not significant at 95 percent confidence level; the regression equation should not be used to 
predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of 
measure- 
ments Maximum Minimum

discharge 
t / s)   , .. Percent_ . . . Correlation .. . ,Regression equation coefficient exPlained

Standard error 
of estimate

variance Log units Percent

22 1,740 0.10 SpC = 943 Q
-0.08756 -0.82 67 0.059 14

* Not significant at 95 percent confidence level; the regression equation should not be used to 
predict the concentration of the dependent variable.
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NIOBRARA RIVER BASIN 

06453600 Ponca Creek at Verdel, Nebr.

Location.--Lat 42°48'40", long 98°10'35", in NE'sNE's sec. 30, T.33 N., R.7 W., Knox County, Hydro- 
logic Unit 10150001, near left bank at left downstream end of bridge on State Highway 12, 
0.6 mi east of Verdel and 3.1 mi upstream from mouth.

Drainage area.--812 mi 2 .

Period of record.--July 1975 to current year.

Statistical data for selected chemical constituents

* Max- 
Constituent Units measure- '.

ments

Specific conductance umho/cm

Dissolved solids , residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L -

mg/L
mg/L - 

mg/L

mg/L

mg/L

mg/L

Fecal coliform col/100 ml

Fecal streptococci col/100 ml

Oxygen, dissolved

Biochemical oxygen demand
fS-day)

pH pH

Color Co - Pt

mg/L

mg/L

units

units

21

13

6

8

7

7

8

7

8

8

20

6

7

7

7

7

2

19

19

19

13

10

15

19

17

20

6

1,660

1,880

1,020

720

190

49

51

14

320

590

23

0.4

17

340

60

350

0.60

0.41

1.6

0.52

0.11

5,100

10,000

13.3

9.0

8.4

35

Min-

540

391

561

380

110

21

26

12

124

250

5.6

0.3

9.7

130

10

0

0.00

0.00

0.12

0.01

0.00

13

68

6.7

1.4

7.0

2

Mean

1,125

978

761

546

148

36

40

13

219

430

16

0.4

14

187

24

163

0.30

0.07

0.55

0.10

0.03

9.7

3.6

7.7

12

Standard Ninetieth Tenth 
Median devi- percent- percent -

ation

1,120 305

________ 414 --

-------- 180 --

________ 131 -.

-------- 33 --

-_---_._ 9.8 -.

.--..-.. 9.0 --

________ 0.9 --

------- 58 - 

________ 126 --

16 4.6

________ 0.05 --

________ 2.6 --

________ 69 --

________ 24 --

________ 132 -

0.05 0.09

0.44 0.38

0.06 0.12

0.02 0.03

140 ________

1,400 --------

9.4 2.0

2.6 2.2

7.7 0.4

_______ 13 ..

ile ile

1,533 755

22 11

0.13 0.00

1.4 0.15

0.26 0.02

0.06 0.01

880 63

7,100 140

12.5 7.2

7.6 1.7

8.3 7.1
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NIOBRARA RIVER BASIN 

06453600 Ponca Creek at Verdel, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- _ . Standard, .. Percent rlation .. . , error of--. explained J.. ^coeffi- . estimatevariance , /T . 
cient__________(mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC03 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Ma)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

20 Cl = 0.014(SpC) + 0.443 0.90 81 2.1

Results of regression analyses relating specific conductance to water discharge (Q)

j, r- Water discharge
measure-    ^i ^    
ments Maximum Minimum

Regression equation Correlation 
coefficient

Standard error 
of estimatePercent 

explained 
variance Log units Percent

20 170 0.08 SpC = 1228 Q
-0.07273 -0.52 27 0.113 26
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NIOBRARA RIVER BASIN 

06454500 Niobrara River above Box Butte Reservoir, Nebr.

Location.--Lat 42°27'35", long 103°10'15", in NE5, sec. 27, T.29 N., R. 50 W. , Dawes County, Hydro- 
logic Unit 10150002, on right bank 1 mi upstream from high-water line of Box Butte Reservoir 
and 6 mi east of Marsland.

Drainage area.--1,400 mi 2 , approximately. 

Period of record.--July 1975 to current year.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure-

iTmnn
ments

Specific conductance umho/on

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus , total

Phosphorus, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L -

mg/L -

mg/L -

mg/L

mg/L

mg/L

mg/L

Fecal coliform col/100 ml

Fecal streptococci col/100 ml

Oxygen, dissolved

Biochemical oxygen demand
(5-day)

pH pH

Color Co - Pt

mg/L

mg/L

units

units

27

17

9

8

8

8

8

8

8

8

25

9

8

8

8

8

28

28

28

20

15

23

28

26

28

9

472

325

300

180

54

10

37

8.7

270

33

8.3

0.8

52

160

180

200

0.07

0.81

0.12

0.08

1,800

4,200

16.5

9.4

7.8

25

Min-

358

263

266

150

45

8.1

22

6.3

210

11

3.5

0.6

39

40

0

5.0

0.00

0.15

0.00

0.00

1

9

8.2

0.6

7.1

3

Mean Median

413 414

286 282

281 --------

!6Q --------

49 --_---__

9.3 ________

26 -----__-

7.4 --------

243 -------

16 -------

5.3 4.9

0.7 --------

47 ________

68 -------

46 -------

46 -___-._

0.02 0.02

0.43 0.38

0.04 0.04

0.02 0.02

------ 66 -

------- 56 -

------- 10.0 -

2.9 2.5

7.4 7.4
14 _---____

Standard 
devi
ation

28

17

13

12

3.8

0.7

4.6

1.0

21

7.1

1.2

0.07

4.2

38

58

64

0.02

0.19

0.03

0.02

1.9

0.2

8

Ninetieth Tenth 
percent- percent -

ile ile

450 370

310 270

7.1 3.9

0.05 0.00

0.71 0.21

0.09 0.01

0.05 0.00

465 0

660 16

13.0 8.5

5.2 1.1

7.7 7.2

Statistical Data by Basin 17



NIOBRARA RIVER BASIN 

06454500 Niobrara River above Box Butte Reservoir, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

rtTo<?,o,r«,i xr /- Corre- _ . Standard Dissolved No. of , . Percent
constituents measure- Regression equation a *°n explained error ° 

fma/n «. coeffi- v . estimate l"ig/ LJ ments . . variance , /r . 
________________________________________________cient____________(mg/L)

Dissolved solids, residue (RDS) 17 RDS = 0.110(SpC)+ 240.947 *0.17 3.0 17

Dissolved solids, sum (SDS) ----------_-________-_-_______-_--__-____.______________________

Hardness as CaC0 3 CTH) -----------------------.--------------.---.-_--__._ ._...----_.

Calcium (Ca) -.   .---   .-.._..__.__..__._    ._.._.._._.__..._..___.___.__.._

Magnesium (Mg) --------------------_--_---_-----______-________________________

Sodium (Na) ..     .-  ..-_.._.._.._.__._.__._.._._.._.._.._...._..._...___._

Potassium (K) ________________________________________________________________

Bicarbonate (PC0 3 ) -----------_-__-__-___---__-__-__--_______._____._________-.___.

Sulfate (S04) -     -   -     .     _.__._-._.__.__......_..__.__.._.__.._._.._.

Chloride (Cl) 25 Cl = 0.003(SpC)+ 4.187 * .06 0.42 1.2

Silica (Si) -----------   --.-.--_----.--__-_-_--_-..-._..._-.__._._.._._..._

Nitrite + Nitrate as N (N02 -N0 3 ) -----    --..   ._  -....-._._..._._  ._........       _.......

* Not significant at 95 percent confidence level; the regression equation should not be used to 
predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge percent Standard error 
measure- (ft 3 /s) D   :, , - ,. «., «  Correlation _,_._, of estimateRegression equation . . . explained
ments Maximum Minimum____________________________variance Log units Percent 

27 86 6.6 SpC = 406Q°'°0508 *0.04 0.20 0.031 7.1

*Not significant at 95 percent confidence level; the regression equation should not be used to 
predict the concentration of the dependent variable.
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NIOBRARA RIVER BASIN 

06455900 Niobrara River near Dunlap, Nebr.

Location.--Lat 42°27'48 M , long 102°55'47", in SE&NV& sec. 26, T.29 N., R.48 W., Dawes County, 
0.5 mi upstream from gaging station, at county road bridge 0.7 mi upstream from Cottonwood 
Creek, and 2.0 mi east of Dunlap.

Drainage area.--1,580 mi 2 , approximately (at gaging station). 

Period of record.--August 1969 to September 1973.

Statistical data for selected chemical constituents

No. of .,Max- 
Constituent Units measure -

iraim
ments

Specific conductance umho/on

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
vt .dissolvedvi .. 
Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Pho sphorus , dis so Ived

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L -

ug/L -

mg/L

mg/L

mg/L

mg/L -

mg/L

mg/L

mg/L

Fecal coliform col/100 ml -

Fecal streptococci col/100 ml -

Oxygen, dissolved

Biochemical oxygen demand
(5-day) 

pFT y) pH

Color Co - Pt

mg/L

mg/L -

units

units

79

2

7

7

7

7

7

7

7

7

7

7

7

7

5

2

2

2

2

7

75

82

7

510

279

284

150

46

9.9

28

9.2

237

18

6.3

0.9

51

60

1.1

0.86

3.8

0.57

0.21

0.04

13.8

8.6

18

Min-

290

221

212

99

25

8.3

23

6.4

179

11

2.0

0.7

31

20

0.05

0.03

0.20

0.20

0.18

0.02

5.3

7.2

0

Mean

382

250  

247  

124

35  

9.2  

27 -

7.9  

210 -

15 -

4.4 -

0.7 -

42 -

44  

0.56 -

0.45 -

2.0 -

0.39 -

0.20 -

0.03 -

9.7

8.1

5 -

Standard Ninetieth Tenth 
Median devi- percent- percent -

ation ile ile

389 46 433 316

........ 41 ..................

-------- 30 ----------------

n __._ __ -._ ...

8 0

.---.... o.5 ------------------

........ 1-9 ..................

-------- 0.9 ------------------

.-.....- 24 ------------------

.__-___. 9 3 ------------------

........ 1>4 ..................

.--.--.. o.l ------------------

------ 8.9 -----------------

------ 15 __________________

------- 0.50 ------------------

.----.. o.Ol ------------------

9.6 2.0 12.0 6.7

8.2 0.2 8.4 7.8

.--.--.. 6 -----------------

Statistical Data by Basin 19



NIOBRARA RIVER BASIN 

06456500 Niobrara River near Hay Springs, Nebr.

Location.--Lat 42°28'30", long 102°41'50", in NE^ Sec. 22, T.29 N., R.46 w., on right bank about 
500 ft upstream from bridge on State Highway 87, 14 mi south of Hay Springs, in Sheridan 
County, and about 4 mi upstream from Box Butte Creek.

Period of record.--October 1963 to September 1964.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure

ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Pho spho rus , to tal

Phosphorus, dissolved

mg/L

mg/L -

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L -

mg/L -

mg/L

mg/L -

mg/L -

mg/L -

mg/L -

Fecal col i form col /I 00 ml -

Fecal streptococci col/100 ml -

Oxygen, dissolved

Biochemical oxygen demand
(5- day)

pH pH

Color Co - Pt

mg/L -

mg/L -

units

units

25

25

25

24

23

24

24

25

24

24

24

24

24

24

16

24

25

7

Max
imum

450

308

174

57

15

29

11

250

34

4.7

0.8

58

120

180

150

2.7

8.3

7

Min
imum

342

233

121

34

4.4

21

7.1

189

16

2.5

0.6

44

10

0

0

0.20

7.4

3

Mean

416

284

156

48

9.0

25

9.0

235

19

3.3

0.7 -

49

54

52

18

1.3 -

7.7

4 -

Standard Ninetieth Tenth 
Median devi- percent- percent -

ation

416 23

284 16

158 11

48 8.7

8.7 4.7

26 1.9

9.4 1.4

237 13

19 3.5

3.2 0.6

-------- 0.1 --

50 3.1

49 24

33 51

0 40

.____.._ o.63 --

7.7 0.2

2

ile ile

440 400

302 260

168 140

54 44

11 7.4

28 23

10 7.4

248 220

22 0.0

4.1 2.7

53 46

90 38

160 12

70 0

8.0 7.5
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NIOBRARA RIVER BASIN 

06456500 Niobrara River near Hay Springs, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 ) -

25

25

24

23

24

24

25

24

24

24

RDS

TH =

Ca =

Mg =

Na =

K =

HC0 3

so4
a =

Si =

= 0.659 (SpC)

0.448 (SpC)

0.135(SpC)

0.02 2 (SpC)

0.030 (SpC)

0.01 6 (SpC)

+ 9.565

- 30.677

-8.214

- 0.215

+ 12.819

+ 2.350

= 0.517 (SpC) + 20.026

= 0.07 5 (SpC)

0.006(SpC)

0.011 (SpC)

- 11.915

+ 0.597

+ 44.764

Corre 
lation 
coeffi 
cient

0.94

.89

.66

*.25

*.34

*.26

.90

.46

*.23

*.08

Percent 
explained 
variance

89

79

44

6.4

11

6.5

82

22

5.3

0.60

Standard 
error of 
estimate 
(mg/L)

5.4

5.3

3.6

1.9

1.8

1.3

5.6

3-. 2

0.6

3.2

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. oF 
measure- 
ments Maximum Minimum

discharge 
t /s)

- .. Percent
_ . ... Correlation , . ,Regression equation . explaineds coefficient .

Standard error 
of estimate___

variance Log units Percent

25 87 10 SpC = 423Q
-0.00580

*0.04 0.17 0.026 6.0

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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NIOBRARA RIVER BASIN 

06457000 Niobrara River near Colclesser, Nebr.

Location.--Lat 42°32'38", long 102°29'58", in NHftjSS(SS« sec. 29, T.30 N., R.44 W., Sheridan County, 
at wooden bridge 1 mi west of Colclesser Mill School, about 2 mi upstream from Pine Creek, and 
2.2 mi southwest of State Highway 250 bridge crossing.

Drainage area.--2,220 mi 2 , approximately.

Period of record.-- August 19o9 to September 1973.

Statistical data for selected chemical constituents

No. of
Constituent Units measure- 

imurn ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids , sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L

mg/L 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml

Oxygen, dissolved

Biochemical oxygen demand 
(5- day) 

pH PH

Color Co - Pt

mg/L

mg/L 

units

units

82

2

7

7

7

7

7

7

7

7

7

7

7

7

2

2

5

2

2

1 -

7

76

83

7

500

289

298

170

52

9.0

29

14

245

29

7.3

0.8

52

71

38

28

0.96

0.97

0.38

0.08

12.4

8.7

20

Min 
imum

170

288

254

139

41

7.5

18

7.7

206

17

2.2

0.5

42

35

0

7

0.05

0.13

0.30

0.02

5.3

7.2

3

Mean

394

288 -

272 -

150 -

46 -

8.5 -

23 -

10 -

220 -

23 -

4.0 -

0.6 -

46 -

51 -

19 -

18 -

0.43 -

0.55 -

0.34 -

0.09 -

0.05 -

9.5

8.2

9 -

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

399 50 442 340

.---.._. 16 -----------------

1 7._ - __ j^£ ___________

._---___ 4 T. ______-_---------

-------- 0.6 -----------------

3 0

._.--_ . ? i -___ - -._.______.£   A

..-_---. 14 -_--.-.-.------__

..---_-- 4.6 ----------------

..____._ i f> _________________ - -- J..U

-------- 0.1 ----------------

------- 3.5 ----------------

..--.... 14 __.-_-__...-.__..

0 7Q

._--___ n n? _________________

9.4 1.7 11.8 7.2

8.2 0.25 8.5 7.9

.._-_--. 6.6 -----------------
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NIOBRARA RIVER BASIN 

06457000 Niobrara River near Colclesser, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of Percent standard
constituents measure- Regression equation plained err°r

rmo /n coeffi- v . estimate
(mg/L) _____________  ents _____________________ cient variance (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N02 -ND 3 )

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge ~ 7Standard error
mpacirr^- fft 3 /s)   . . . Correlation , . , of estimate measure    ^  L__L    Regression equation ... . explained               
ments Maximum Minimum____________________________variance Log units Percent 

82 75 16 SpC = 263Q°' 10724 0.26 6.9 0.062 14
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NIOBRARA RIVER BASIN 

06462000 Niobrara River near Norden, Nebr.

Location.--Lat 42°47'13' T , long 100°02 t 06", in JtoSVfe sec. 33, T.33 N., R.23 W., Keya Paha County,
Hydrologic Unit 10150004, on left bank 60 ft downstream from county road bridge, 1.5 mi 
downstream from Fairfield Creek, and 6 mi south of Norden.

Drainage area. --8, 390 mi 2 , approximately.

Period of record. --Water years 1963-66, 1974 to current year.

Statistical data for selected chemical constituents

No. of
Mov _

Constituent Units measure- imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
.dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal coliform col/] 

Fecal streptococci col/] 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 
mg/L - 

mg/L - 

mg/L - 

mg/L - 

mg/L - 

mg/L 

.00 ml - 

LOO ml - 
mg/L - 

mg/L - 

units

units

83

46

37

83

83

83

83

83

83

83

83

84

83

83

83

71

37

38

84

55

261

205

218

120

39

5.4

12

8.4

162

12

3.2

0.6

66

100

270

130

1.1

0.12

8.8

45

Min 
imum

201

172

165

81

27

0.9

7.3

3.9

119

2.4

0.0

0.2

37

0

D

0

0.01

0.01

7.1

1

Mean

233

188

183

97

32

4.1

9.2

6.4

138

7.2

1.3

0.4

53

29

39

14

0.29

0.07

7.6

9

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

233

184

183

97

32

4.3

9.2

6.5

137

7.2

1.4

0.4

53

0

31

0

0.19

0.08

7.7

6

14

7.8

9.4

6.9

2.4

0.7

0.7

0.8

8.0

1.4

0.6

0.6

7.4

15

43

26

0.26

0.03

0.3

8.2

251

199

196

101

35

4.8

10

7.4

150

8.8

2.0

0.4

59

0

69

40

0.60

0.11

8.0

18

212

178

170

89

30

3.2

8.5

5.5

128

6.0

0.2

0.4

47

0

14

0

0.00

0.03

7.3

4
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NIOBRARA RIVER BASIN 

06462000 Niobrara River near Norden, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (NOj-NOj)

46

36

82

82

82

82

82

82

82

82

83

36

Regression equation

RDS =

SDS =

TH = 0

Ca = 0

Mg = 0

Na = 0

K = 0

HC0 3 =

so4 =

a - o

Si = 0

N0 2 -N0

0.441 (SpC) +

0.34 5 (SpC) +

.326 (SpC) +

.11 7 (SpC) +

.006 (SpC) +

.022 (SpC) +

.018 (SpC) +

0. 4 32 (SpC) +

0.040 (SpC) -

.011 (SpC) -

.005 (SpC) +

83.587

103.812

20.657

4.857

2.549

4.152

2.112

37.230

  2.038

1.377

52.071

3 = 0.002 (SpC) -0.107

Corre 
lation 
coeffi 
cient

0.72

.46

.67

.68

*.12

.43

.31

.76

.39

.26

*.01

*.09

Percent 
explained 
variance

51

21

44

46

1.5

18

9.4

57

15

7.0

0.02

0.85

Standard 
error of 
estimate 
(mg/L)

5.5

9.5

5.2

1.8

.7

.6

.8

5.3

1.4

.6

5.2

0.27

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q) 

No. of Water discharge^ Percent Standard error

ression equation . explained 
ments Maximum Minimum_____________________________variance Log units Percent

83 2,230 390 SpC - 226 Q0 - 00407 *0 .02 Q.05 0.026 6.0

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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NIOBRARA RIVER BASIN 

06463050 Long Pine Creek at Long Pine, Nebr.

Location.--Lat 42°32'59", long 99°42'23", in N&Mfc sec. 30, T.30 N., R.20 W., Brown County, at
timber bridge 0.1 mi downstream from U.S. Highway 20 bridge and about 0.9 mi northwest of 
Long Pine.

Period of record. --October 1973 to June 1975.

Statistical data for selected chemical constituents

N°- of Max- 
Constituent Units measure- . imum ments

Specific conductance 11 

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC03 

Calcium, dissolved 

Magnesium, dissolved 

Sodium, dissolved 

Potassium, dissolved 

Bicarbonate ion 

Sulfate, dissolved 

Chloride, dissolved 

Fluoride, dissolved 

Silica, dissolved 

Boron, dissolved 

Iron, dissolved 

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal coliform col/] 

Fecal streptococci col/1 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mho/cm 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

ug/L 

ug/L 

mg/L

mg/L -
mg/L - 

mg/L 

mg/L 

mg/L 

mg/L 

LOO ml 

LOO ml 

mg/L 

mg/L 

units 

units

21 

13

7 

7 

7 

7 

7 

7 

7 

7 

21 

7 

7 

7 

7 

7 

21

21 

21 

21 

21 

21 

21 

20 

20 

21 

7

160 

135 

130 

52 

17 

2.4 

5.9 

4.5 

72 

6.8 

2.5 

.3 

56 

60 

50 

10 

1.3

0.13 

0.57 

0.31 

0.24 

1,100 

600 

12.1 

6.2 

7.8 

10

Min 
imum

114 

117 

122 

46 

15 

1.8 

5.0 

3.2 

68 

3.2 

.3 

.1 

50 

0 

10 

0 

0.86

0.00 

0.00 

0.13 

0.12 

2   

15 - 

8.4 

0.2 

7.1 

0

Mean Median

131 131 

124 120

JL £  <J

49 _-_----..

16 --------

2.1 -------

5.5 --...-...

4.0 ---------

70 --------

4.0 --------

1.2 1.1 
.2 ---------

 J'T

20 ---------

77 ----_____

2 ---------

1.0 1.0

0.03 0.02 

0.20 0.19 

0.22 0.23 

0.19 0.20 
------ 36 -

....... 73 .

10.2 10.0 

1.6 1.2 

7.4 7.5 
5 ------...

Standard Ninetieth Tenth 
devi- percent- percent - 
ation ile ile

7.6 

5.1
24 -

2.0 -

.6 -

.2 -

.4 -

.4 -

1.3 -

1.3 -

.5

.1 -

t*   *J

20 -

12 -

3.9 -

0.13

0.03 

0.13 

0.03 

0.03

1.0 

1.4 

0.2 
3 -

132 129 

130 119

1.8 0.7

1.2 0.83

0.05 0.01 

0.33 0.05 

0.27 0.20 

0.22 0.16 

220 6 

300 25 

11.6 9.0 

3.7 0.6 

7.7 7.2
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NIOBRARA RIVER BASIN 

06463050 Long Pine Creek at Long Pine, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- Standard, ... Percentlation . error of-,.. explained coeffi- *\ estimate
variance , /T . cient________ (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si) -    -----   ------------------------------

Nitrite + Nitrate as N (N0 2 -N0 3 ) 21 N0 2 -N3 3 = -0.004(SpC)+1.512 *-.23

21 Q = 0.006(SpC) + 0.436 *0.08 0.73 0.5

5.2 0.13

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No of Water discharge 
(ft 3/s)measure- .. Correlation Percent

ments Maximum Minimum
Regression equation ... . explained 6 n coefficient .

Standard error 
of estimate

variance Log units Percent

21 58 50 SpC = 146 Q-0.02806 *- 0.03 0.08 0.025 5.8

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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NIOBRARA RIVER BASIN 

06463500 Long Pine Creek near Riverview, Nebr.

Location.--Lat 42°41 I 20", long 99°41'20", in SE^NE^ sec. 5, T.31 N., R.20 w., Brown County, at
gaging station at county road bridge, 1 mi downstream from 
of Riverview.

Drainage area.--390 mi 2 , approximately.

Bone Creek, and

Period of record. --Chemical analyses: October 1969 to July 1970, April 1973 to

5 . 5 mi southwest 

September 1973,
October 1976 to current year. 

Statistical data for selected chemical constituents

No. of Max- 
Constituent Units measure- 

imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

Nitrite +  nitrate as N, mg/L 
dissolved 

Nitrate as N, dissolved mg/L

Nitrate as N0 3 , dissolved mg/L 

Ammonia N, total mg/L 

Organic N, total mg/L 

Phosphorus, total mg/L 

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand mg/L 
C5-day) 

pH pH units

Color Co - Pt units

49

16

24

23

23

23

13

13

23

23

27

24

22

20

24

13

15

2

6 

8 

8 

18 

6 

6 

27 

6 

53

14

297

267

229

102

34

5.5

29

17

146

16

21

0.6

58

60

130

20

1.4 

0.62

0.14 

3.5 

1.8 

0.97 

150 

200 

12.2 

3.3 

3.4

60

Min 
imum

151

143

120

57

20

0.5

4.6

4.6

86

0.4

0.0

0.2

27

0

0

0

0.47 

0.31

0.03 

0.16 

0.21 

0.12 

30 - 

96 - 

8.4 

0.6 

7.0

3

Mean

179

165

152

72

24

3.0

8.7

6.5

101

6.2

2.5

0.3

50

27

38

4.7

1.0

0.47

0.06 

0.83 

0.46 

0.25

10.2 

1.3 - 

7.8

18

Median

172

152

150

71

23

3.1

7.2

5.6

97

5.8

1.9

0.3

53

21

32

0

1.1

0.20

9.8

8.0

12

Standard 
devi 
ation

28

32

19

10

3.4

1.0

6.2

3.2

15

3.7

3.8

0.1

9.5

17

25

6

0.28

-0.04 - 

- 1.1 - 

- 0.55 -

0-. 19

1.4 

1.0 - 

0.3

16

Ninetieth 
percent- 

ile

210

195

159

80

28

3.8

8.5

7.5

120

11

3.2

0.5

58

53

60

10

1.3

0.33

12.0

8.2

35

Tenth 
percent- 

ile

153

146

137

62

21

1.9

6.5

0.0

90

1.6

1.0

0.2

42

10

20

0

0.50

0.15

8.5

7.4

4
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NIOBRARA RIVER BASIN 

06463500 Long Pine Creek near Riverview, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- _ _ Standard, . . Percent ..lation . error of.... explained . . .coeffi- r . estimate
. variance , ....cient (mg/L)

Dissolved solids, residue (RES) 16 RDS = 0.752(SpC)+ 25.424

Dissolved solids, sum (SDS) 

Hardness as CaC0 3 (TH) 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K)

23 SDS = 0.470(SpC)+ 64.843

23 TH = 0.163(SpC)+ 42.492

23 Ca = 0.057(SpC)+ 13.520

23 Mg = 0.005(SpC)+ 2.110

0.94 

.81 

.51 

.55

*.15

65

26

31

2.2

11

12

9.2

2.9

1.1

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N3 3 )

23

23

27

22

15

HC0 3

so4

a =

Si =

N3 2+

= 0.380(SpC)+ 30.863

= 0.031 (SpC) + 0.468

0.092(SpC) - 14.285

- 0.134 (SpC) + 74.598

N3 3 = -0.002(SpC)+1.283

.84

*.28

.74

-.47

*-.04

71

7.7

55

22

0.18

8.2

3.6

2.6

8.6

0.30

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

PercentNo. of Water discharge

measure-    ±  LJ.    Regression equation .... . . explained
6 M coefficient F .

Standard error 
of estimate

ments Maximum Minimum variance Log units Percent

49 762 89 SpC = 54 Q
0.24302

0.58 34 0.049 11
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NIOBRARA RIVER BASIN 

06465500 Niobrara River near Verdel, Nebr.

Hydrologic Unit 10150007, on left bank 4 ft downstream from Pishelville Bridge, 6 mi 
Verdel, and 7 mi upstream from Verdigre Creek.

Drainage area. --12, 600 mi 2 , approximately.

south of

Period of record. --Water years 1958-65, 1967 to current year.

Statistical data for selected chemical constituents

No. of .. Max- 
Constituent Units measure - 

. imum ments

Specific conductance umho/au

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

54

46

35

35

35

35

35

35

35

35

51

37

35

35

35

35

33

53

51

53

53 

38 

46 

51

45 

55

35

339

262

231

140

44

6.4

13

9.0

164

34

3.9

0.6

59

60

150

210

0.96

0.64

4.7

1.4

0.29 

900 

2,600 

13.4

9.4 

8.6

130

Min 
imum

216

165

162

93

31

3.7

7.1

4.9

109

9.2

0.7

0.0

27

0

0

0

0.00

0.00

0.11

0.05

0.01 

5 

12 

7.0

0.4 

6.5

2

Mean

266

200

194

110

36

4.8

9.9

6.6

142

16

1.9

0.4

47

33

40

22

0.40

0.07

0.82

0.27

0.08

9.8

3.2

7.7

21

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

262

197

193

113

36

4.8

9.8

6.4

144

15

1.8

0.4

47

30

29

10

0.32

0.04

0.65

0.23

0.08 

32 

118 

9.4

2.7 

7.7

10

28

21

15

12

3.5

0.7

1.3

1.1

12

5.8

0.6

0.1

5.9

12

34

44

0.33

0.11

0.77

0.22

0.05

1.6

2.0 

0.4

24

312

230

210

130

42

5.9

12

8.1

162

26

2.6

0.4

55

50

89

40

0.77

0.15

1.5

0.44

0.14 

395 

510 

12.2

5.8 

8.2

45

234

180

174

96

38

3.9

8.6

5.1

122

11

1.4

0.3

42

20

12

0

0.01

0.00

0.19

0.13

0.03 

12 

40 

7.9

0.8 

7.4

5
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NIOBRARA RIVER BASIN 

06465500 Niobrara River near Verdel, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

44

33

33

33

33

33

33

33

33

49

33

32

RDS

SDS

TH

Ca

Mg

Na

K

HCO

Regression equation

= 0.670(SpC)+

= 0.510 (SpC) +

= 0.368 (SpC) +

= 0.1 08 (SpC) +

= 0.020(SpC) -

= 0.042 (SpC) -

= 0.023 (SpC) +

3 = 0.366 (SpC) +

22.362

61.097

13.852

7.662

0.244

1.027

0.497

46.842

SO = 0.114 (SpC) -13.187

Cl

Si

N0 2

= 0.008 (SpC) -

+ 0.004 (SpC) +

0.332

46.275

-N0 3 =0.002(SpC)- 0.267

Corre 
lation 
coeffi 
cient

0.91

.89

.82

.83

.72

.85

.56

.82

.53

.40

*.02

*.21

Percent 
explained 
variance

84

79

68

70

52

73

31

67

28

16

0.03

4.4

Standard 
error of 
estimate 
(mg/L)

8.7

7.2

6.9

2.0

.5

.7

1.0

7.1

5.0

.6

6.0

0.33

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge percent
(ft /s) n   ... Correlation , . ,measure-    i  '- i    Regression equation . . explained

Standard error 
of estimate

ments Maximum Minimum variance Log units Percent

52 4,240 508 SpC = 132 Q
0.09718

0.39 15 0.042 9.7

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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Missouri River Tributaries Basin and 
Missouri River Main Stem

The series of basins collectively referred to as the 
Missouri River tributaries basin consists of all direct 
drainage from Nebraska into the Missouri River bet 
ween its confluence with the Niobrara River and its con 
fluence with the Platte River. Data from sites in the 
Missouri River tributaries basin were not sufficient for 
statistical analysis.

For convenience, stations on the Missouri River 
main stem are included in this part of the report. Data 
included for the Missouri River are limited to those ob 
tained by the Nebraska District of the U.S. Geological 
Survey.

Data for five sites on the Missouri River main 
stem are sufficient for some statistical representation. 
Three of these sites are shown on figure 4, and the other 
two are shown on figure 11. Means for specific conduc 
tance at the five stations ranged from 676 to 723 
umho/cm. Predominate cations at all stations are 
calcium and sodium, and predominant anions are bicar 
bonate and sulfate.

Effluent from sewage plants of the major cities, 
Sioux City, Iowa, and Omaha, Nebr., is carried by the 
Missouri River. The median fecal coliform concentra 
tion at Decatur, which is about 35 river miles down 
stream from Sioux City, was 3,020 colonies per 100 ml. 
Near the Mormon Bridge at Omaha, which is at the

northeast edge of the city and upstream from the 
Omaha sewage-treatment plant, the concentration was 
1,400 colonies per 100 ml. This more than twofold im 
provement is related to several factors including bacte 
rial die-off, tributary dilution, and settling of bacteria 
to the streambed. At Bellevue, just downstream from 
Omaha, the median fecal coliform concentration was 
24,000 colonies per 100 ml. This improved to 17,000 col 
onies per 100 ml at Plattsmouth. Some of this improve 
ment may be the result of a dilution of 10-20 percent 
because of inflow of water from the Platte River.

Most nutrients increased in concentration as the 
water passed Omaha. Mean concentration of ammonia- 
N was 0.11 mg/L near the Mormon Bridge but in 
creased to 0.22 at Plattsmouth. Mean total phosphorus 
was 0.23 mg/L at the Mormon Bridge and 0.39 mg/L at 
Plattsmouth.

Regression equations were developed for consti 
tuents at three stations. Data for the Missouri River at 
Nebraska City indicates reasonably good correlation 
with most constituents and specific conductance. 
Regulation of flows in the upper reaches of the Missouri 
River coupled with unregulated tributary inflow in the 
area of study may combine to decrease the percent ex 
plained variances for all constituents.
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LEWIS AND CLARK LAKE

V INACTIVE WATER-QUALITY 
SITE

O REFERENCE TOWN 

__.._ BASIN BOUNDARY

10 20 30 40 50 KILOMETERS

Figure 4. Location of water-quality sampling sites, Missouri River tributaries basin and Missouri River main stem.
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MISSOURI RIVER MAIN STEM 

06601200 Missouri River at Decatur, Nebr.

Location.--Lat 42°00'26", long 96°14'29", in NEhSWk sec. 36, T.24 N., R.10 E., Burt County, at 
bridge at Decatur.

Drainage area.--316,160 mi 2 .

Period of record.-- July 1959 to June 1970, August 1971 to September 1973.

Statistical data for selected chemical constituents

No. of Max- 
Constituent Units measure-

ments lmum

Specific conductance umho/cm

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved 

Sodium, dissolved 

Potassium, dissolved 

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved 

Fluor ide, dissolved 

Silica, dissolved 

Boron, dissolved 

Iron, dissolved 

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L 

mg/L 

mg/L

mg/L

mg/L 

mg/L 

mg/L 

mg/L

mg/L

mg/L 

mg/L 

mg/L 

mg/L 

ug/L 

ug/L 

mg/L 

mg/L 

mg/L 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal col i form col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units 

units

138

59 

4 

36

26

26

7 

4 

79

63

52 

7 

4 

7

7 

26 

12

37

31

65

28 

76

100

38 

118 

5

920

589 

517 

285

68

24 

72 

8.1 

238

236

22 

0.6 

12 

140

140 

1.0 

1.0

1.1

1.9

1.3

0.14 

16,000

17.4

9.2 

8.8 

50

Min 
imum

412

390 

360 

210

53

18 

33 

5.3 

150

140

8.5 

0.3 

7.4 

80

10 

0.04 

0.10

0.00

0.13

0.04

0.00 

360

6.6

0.5 

7.0 

2

Mean

723

487 

460 - 

242

61

22 

62 - 

6.1 - 

190

201

11 

0.5 - 

8.8 - 

121 -

48 - 

0.25 

0.40

0.10

0.39

0.15

0.05

10.4

2.2 

7.9 

13 -

Standard 
Median devi 

ation

726

486

246

61

22

193

206

11

0.23 

0.36

0.06

0.34

0.11

0.05 

3,020 -

10.0

1.8 

8.0

69

29 

... 69 .

55

3.6

1.6 

 - 14 -

 - 1.4 -

21

17

1.9 

-- 0.1 -

 - 2.1 -

 - 56 -

0.19 

0.26

0.19

0.30

0.18

0.04

2.2

1.7 

0.3 
 - 20 -

Ninetieth 
percent- 

ile

790

522

262

66

24

208

225

13

0.39 

0.62

0.23

0.44

0.25

0.10 

10,300

13.5

4.1 

8.3

Tenth 
perc ent 

ile

660

450

220

57

20

170

187

9.6

0.07 

0.13

0.00

0.23

0.06

0.01 

1,300

7.8

1.0

7.4
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MISSOURI RIVER MAIN STEM 

06601200 Missouri River at Decatur, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

eren Standard
lation . error of

.... explained 
coeffi- * . estimate

. . variance , ... 
cient _____ (mg/L)

percent

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS) 

Hardness as CaC0 3 (TH) 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Bicarbonate (HC0 3 )

Sulfate (S04 )

58 RDS = 0.473(SpC) + 143.051 0.63 40 23

36 TO = 0.240(SpC) + 66.993 .77 59 9.8

26 Ca = 0.056(SpC) + 19.746 .72 52 2.5

26 Mg = 0.028(SpC) + 0.685 .82 68 .9

79 HC0 3 = 0.088(SpC) + 125.754 .26 6.6 16

62 S04 = 0.302(SpC) - 18.131 .76 57 11

52 Cl = O.OlO(SpC) + 3.749 *.21 4.6 1.9Chloride (Cl)

Silica (Si) .-_     -   .-___.   -_   ___--_____.__________.._._._

Nitrite + Nitrate as N (N0 2 -N0 3 ) 26 N0 2 +N0 3 = - 0.003(SpC)+2.478 -.73 54 0.13

* Not significant at 95 percent confidence level; the regression equation should not be used to 
predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No of Water discharge 
(ft 3/s)measure- Correlation

Percent

ments Maximum Minimum
Regression equation ... . explained

Standard error 
of estimate

variance Log units Percent

137 62,300 10,000 SpC = 403Q
0.05578

0.18 3.2 0.048 11
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MISSOURI RIVER MAIN STEM 

06609800 Missouri River near Mormon Bridge at Omaha, Nebr.

Location.--Lat 41°20'37", long 95°57'26", in SE%NW% sec. 21, T.16 N., R.13 E., Douglas County, at 
raw-water intake of Omaha Metropolitan Utilities District, Florence Station, 10.3 mi upstream 
from gaging station, 0.2 mi downstream from Mormon Bridge, at river mile 626.2.

Period of record.-- February 1974 to June 1975.

Statistical data for selected chemical constituents

Constituent
No. of

Units measure-
. ments

,,
. imum

.
. imum

Standard Ninetieth Tenth 
Mean Median devi- percent- percent- 

ation ile ile

Dissolved solids, sum 

Hardness as CaC03 

Calcium, dissolved 

Magnesium, dissolved 

Sodium, dissolved 

Potassium, dissolved 

Bicarbonate ion 

Sulfate, dissolved 

Chloride, dissolved 

Fluoride, dissolved 

Silica, dissolved 

Boron, dissolved 

Iron, dissolved 

Manganese, dissolved

Nitrite + nitrate as N,
dissolved 

Nitrate as N, dissolved

35 236 182 210 209 16

mg/L 

mg/L 

mg/L 

mg/L

col/100 ml 

col/100 ml

Oxygen, dissolved mg/L 

Biochemical oxygen demand mg/L 

pH pH units 

Color Co - Pt units

36 8.3 7.2 7.8 7.8 0.2

228

8.1

190

Specific conductance umho/cm 12 775 615 709 720 43 750 673 

Dissolved solids, residue mg/L ----------------------------------------------------------------

mg/L ----------   .    -.-.    ------_----------_-----.-_------------

mg/L -------   -   --   ------------------------        -----     -.

mg/L --   -------------     -.-_--------------------_---_--_--.-----.

mg/L ----------------   -------------------   -._--_-...--_-__------

mg/L -------   -----------------------------------------------------

mg/L -----   -----   --      --       -----------------------------

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/l

ug/L

mg/L

mg/L

Nitrate as N0 3 , dissolved mg/L 

Ammonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal coliform 

Fecal streptococci

36 14.7 5.9 10.2 9.6 2.4 13.5 7.2

32 0.35 0.03 0.11 0.08 0.09 

27 2.6 0.05 0.60 0.37 0.61 

32 1.2 0.05 0.23 0.15 0.24

35 27,000 40 ------- 1,400 --------

0.23 0.05 

1.4 0.15 

0.37 0.08

12,400 230

7.4
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MISSOURI RIVER MAIN STEM 

06610670 Missouri River at Bellevue, Nebr.

Location: Lat 4i°08'35", long 95°53'00", in SE^N1V% sec. 31, T.14 N., R.14 E., Sarpy County, at 
inlet to Kramer Power Plant in Bellevue.

Period of record.--July 1969 to June 1970, August 1971 to September 1973.

Statistical data for selected chemical constituents

Constituent
No. of Max- 

Units measure-
ments lmum

Specific conductance umho/cm

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved 

Sodium, dissolved 

Potassium, dissolved 

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved 

Fluoride, dissolved 

Silica, dissolved 

Boron, dissolved 

Iron, dissolved 

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total

Phosphorus, dissolved 

Fecal coliform col/'. 

Fecal streptococci col/1 

Oxygen, dissolved

Biochemical oxygen demand
(5- day) 

pH v ' pH

Color Co - Pt

mg/L 

mg/L 

mg/L

mg/L

mg/L 

mg/L 

mg/L 

mg/L

mg/L

mg/L 

mg/L 

mg/L 

mg/L 

ug/L 

ug/L 

mg/L 

mg/L 
mg/L " 

mg/L 

mg/L 

mg/L

mg/L 

LOO ml 

LOO ml - 

mg/L

mg/L 

units 

units

76

34 

5 

38

27

27 

8 

5 

17

39

27 

8 

5 

8 

5 

8 

26 

13

10 

4 

38

27 

26

38

38 

54 

6

830

569 

526 

282

71

25 

75 

8.1 

239

230

30 

0.6 

12 

140 

840 

60 

1.5 

1.6

1.1 

1.8 

0.82

0.16 

200,000

13.0

9.9 

8.2 

50

Min 
imum

360

376 

368 

190

50

16 

30 

5.4 

172

120

10 

0.3 

7.3 

30 

0 

10 

0.05 

0.20

0.07 

0.29 

0.10

0.00 

1,600

6.3

1.0

7.1 

3

Mean

713

494 

464 

246

62

22 

63 

6.0 

206

196

14 

0.5 

8.8 

108 

178 

30 

0.51 

0.54

0.31 

0.76 

0.26

0.07

9.5

2.9

7.7 

13

Standard 
Median devi 

ation

739

496

248

62

22

202

204

12

0.36 

0.49

0.17

0.20

0.07 

24,000 -

9.0

2.3 

7.8

91

48 

60 

18

4.5

1.6 

15 

1.2 

21

26

5.2 

0.1 

1.9 

37 

370 

16 

0.39 

0.36

0.31 

0.70

0.17

0.04

2.1

1.8 

0.3 

18

Ninetieth Tenth 
percent- perc ent 

ile ile

800

530

275

69

24

230

225

24

1.0 

0.76

0.54

0.58

0.15 

98,500

12.5

5.3 

8.0

590

465

230

58

21

176

170

11

0.14 

0.25

0.10

0.12

0.02 

14,000

6.9

1.3

7.2
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06610670 Missouri River at Bellevue, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- _ . Standard, .. Percent _lation . , error of-,.. explained .. .coeffi- . estimate
cient variance (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

33 RDS = 0.688(SpC) -11.676 0.94 89 13

37 TH = 0.226(SpC) + 80.187 .70 49 13

27 Ca = 0.057(SpC) + 19.715 .66 43 3.5

27 Mg = 0.019(SpC) + 8.002 .60 35 1.3

16 HC0 3 = 0.200(SpC) + 61.838 .67

38 S04 = 0.411 (SpC) -105.020 .90

27 Cl = - 0.004(SpC) + 16.850 *-.04

46

80

.13

16

12

5.3

26 N02 -N0 3 = -0.004(SpC) + 3.527 -.54 29 0.34

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge percent
measure-   Ut /SJ    Regression equation correlation lained

6 ^ coefficient .

Standard error 
of estimate

ments Maximum Minimum variance Log units Percent

76 57,000 16,000 SpC = 254Q
0.09718

*0.22 5.0 0.064 15

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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MISSOURI RIVER MAIN STEM 

06805600 Missouri River at Plattsmouth, Nebr.

Location.   Lat 41°00'04", long 95°51'59", in NE^NW% sec. 20, T.12 N., R.14 E., Cass County, at toll 
bridge on U.S. Highway 34, 1.0 mi southeast of Plattsmouth.

Period of record.-- February 1974 to June 1975.

Statistical data for selected chemical constituents

No. of   . Standard Ninetieth Tenth
Constituent Units measure- . . Mean Median devi- percent- percent- . imum imum .. ... ... ments ation ile lie

Specific conductance umho/cm 12 776 516 683 710

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved
\TT t*T*it*(a 4- TII t*Y*Q 1"^ £1 Q M

dissolved
Nitrate as N, dissolved

Nitrate as N03 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L ------   ----------   _--.-.-.-.--_._--

mg/L -------------------------------   -----

mg/L ---   ------------------------   ------

mg/L ---------------------------------------

mg/L ---------------------------------------

mg/L --------------------------------------

mg/L ---------------------------------------

mg/L 35 256 174 215 215

mg/L 35 248 72 172 173

mg/L 35 47 7.0 20 17

mg/L ---------------------------------------

mg/L -------------   ---__-------------___-

mg/L ---------------------------------------

Ug/L _____________________________________

Ug/L -----------------------------------

mg/L   ---    ----   -      --------------

mg/L ---   ----------------------------__-__

mg/L ----       -   -      --     -------

mg/L 34 0.56 0.05 0.22 0.19

mg/L 34 3.7 0.00 0.76 0.58

mg/L 34 1.9 0.10 0.39 0.27

mg/L ------------         ----_----.    ___

Fecal coliform col/100 ml 36 98,000 465 ------ 17,000

Fecal streptococci col/]

Oxygen, dissolved

(5-day)
pH pH

Color Co - Pt

LOO ml -------------------------------------

mg/L 36 14.0 5.7 9.8 9.7
,,nig/

units 36 8.1 7.2 7.7 7.8

units ---------------------------------------

79 765 581

15 232 200

36 220 110

10 34 12

0.14 0.39 0.06

0.68 1.2 0.22

0.36 0.79 0.13

_-__.._. 48,800 2,200

2.4 13.2 6.7

0.2 8.0 7.4
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MISSOURI RIVER MAIN STEM 

06807000 Missouri River at Nebraska City, Nebr.

Location.--Lat 40°40'55", long 95°50'48", in WkNEk sec. 9, T.8 N., R.14 E., Otoe County, at 
gaging station at Waubonsie Highway Bridge at Nebraska City, at mile 562.6.

Drainage area.--414,400 mi 2 , approximately. 

Period of record.-- January 1951 to current year.

Statistical data for selected chemical constituents

No. of _ 
Constituent Units measure-

"iTmim

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L

mg/L -

mg/L

mg/L

mg/L

mg/L

Fecal coliform col/100 ml

Fecal streptococci col/100 ml

Oxygen, dissolved

Biochemical oxygen demand
(5-day)

pH pH

Color Co - Pt

mg/L

mg/L

units

units

ments

564

517

169

530

237

237

528

184

563

272

238

189

187

196

158

55

40

164

2

21

40

75

24

24

30

1

562

124

945

643

620

344

93

35

92

10

328

267

38

0.8

52

320

530

500

1.8

2.9

0.05

3.7

1.3

0.75

550,000

11,000

12.6

9.0

80

Min-

332

217

194

111

30

8.1

13

4.3

110

46

5.4

0.1

5.5

40

0

0

0.00

0.00

0.03

0.00

0.09

0.03

5,000 -

430 -

0.0

6.7

2

Standard Ninetieth Tenth 
Mean Median devi- percent- percent -

676 -----

441 _....

44! _____

225 -----

61 -----

19 -----

54 -----

6.2 -----

197 -----

164   --

17 -----

0.5 -----

14 _____

108 -----

34 -----

39 -----

0.68 -----

0.78 -----

0.04 -----

0.86 -----

0.24 -----

0.16 -----

9.2 -----

3.1 -----

7.6 -----

10 -----

ation lie lie

109 ------------------

76 -----------------

67 ----------------

7.9 -----------------

3 0

15 __________________

1.0 --------------

26 -----------------

40 ----------------

5.2 ----------------

0.1 -----------------

4 0

35 -----------------

62 ----------------

Q n

0.50 ----------------

--- 0.45 -----------------

0 0 O

0.21 ------------------

0.12 -----------------

2.5 ---------------

0.3 -----------------

11 _________________
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06807000 Missouri River at Nebraska City, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure- Regression equation

ments

Corre- Standard
, . . Percentlation . error of

rr . explained _. fccoeffi- ^. estimate
. variance . ... 

cient_________ (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

514 RDS = 0.675(SpC) - 11.458 0.98 96

167 SDS = 0.634(SpC) +4.833 .96 93

527 TH = 0.270(SpC) + 43.302 .91 83

236 Ca = 0.058(SpC) + 21.592 .77 59

236 Mg = 0.031(SpC) - 2.450 .86 73

527 Na = 0.125(SpC) - 29.724 .93 87

183 K = -0.002(SpC) +7.835 -.26 6.5

562 HC0 3 = 0.176(SpC) + 78.683 .74 55

271 SO = 0.344(SpC) -71.379 .91 83

236 Cl = 0.029(SpC) - 3.525 .60 36

186 Si = - 0.008(SpC)+ 18.819 -.17 3.0

39 N0 2 -N0 3 = - 0.002(SpC)+ 2.367 *-.28 7.6

* Not significant at the 95 percent confidence interval; the regression equation should not be 
used to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No o£ Water discharge 
(ft 3 /s)measure- Correlation

Percent

ments Maximum Minimum
Regression equation -.. . explained

Standard error 
of estimate

variance Log units Percent

562 327,000 3,700 SpC = 2865Q
- 0.13994

- 0.48 23
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North Platte River Basin

The North Platte River basin in Nebraska lies 
mostly in western Nebraska, extending from the Wyom 
ing border to the confluence of the North and South 
Platte Rivers in Lincoln County. Included in the basin is 
Lake McConaughy, the largest lake in Nebraska.

The North Platte River valley from the Wyoming 
border to Lake McConaughy is irrigated extensively 
with diverted surface water. Streamflow is maintained 
by controlled release of water from several reservoirs in 
Wyoming. Water is diverted both in Wyoming and in 
Nebraska into an extensive canal system which provides 
irrigation water for more than 170,000 acres in the 
North Platte Valley above Lake McConaughy 
(NSWCC, 1971). Between Lake McConaughy and the 
North Platte-South Platte River confluence, approxi 
mately 50,000 acres of the basin are irrigated by diver 
sion of surface water. Irrigation water returns to the 
North Platte River in the form of ground-water seepage 
and direct runoff. Many drains, which prior to the 
development of the irrigation project were only inter 
mittent streams, now flow the year around.

Data sufficient for statistical analysis are available 
for 15 sampling sites in the North Platte River basin 
(fig. 5). Of these sites, five are on the main stem, and the 
rest are on tributaries.

The mean specific conductance for the North 
Platte River at the Wyoming-Nebraska State line was 
802 umho/cm, and for 118 samples downstream at 
Bridgeport it was 931 umho/cm. This 15 percent in 
crease probably results mostly from irrigation return 
flow. Calcium and sodium are the principal cations, and 
bicarbonate and sulfate are the principal anions in 
North Platte River water. An examination of data col 
lected on a monthly basis indicates that sodium usually 
is higher in concentration near the end of the irrigation

season than at other times.
Pumpkin Creek, a major tributary, joins the 

North Platte River below Bridgeport. Some Pumpkin 
Creek water and some ground water is used for irriga 
tion in Pumpkin Creek basin. Calcium is the principal 
cation and bicarbonate is the principal anion in water 
from Pumpkin Creek neai Bridgeport; the mean 
specific conductance is 592 umho/cm.

The North Platte River near Keystone is just 
downstream from the outlet of Lake McConaughy. 
Specific conductance at this station averaged 741 
umho/cm. This is 26 percent less than the mean for the 
North Platte River at Bridgeport. Inflow of less highly 
mineralized water from tributaries draining sandhill 
areas and from seepage directly into the lake and 
storage of relatively dilute storm runoff are most likely 
the cause of this decrease. Large lakes often serve as 
"sinks" for some constituents, especially nutrients. 
Lake McConaughy seems to be a sink for nitrogen, 
because the mean value for nitrite plus nitrate as N is 1.7 
mg/L at Lisco but only 0.41 mg/L at Keystone.

Results of regression analyses for the North Platte 
River at the Wyoming-Nebraska State line indicate that 
the percent explained variance for most constituents as 
related to specific conductance exceeds 50, and all rela 
tionships are significant at the 95 percent confidence 
level. In contrast, none of the percent explained 
variances for the North Platte River near Keystone ex 
ceed 50, and most relationships are not significant at the 
95 percent confidence level. This dramatically illustrates 
the effects that return flow from irrigation and 
impoundment have on regression relationships. Cor 
relations for the Keystone station are poor; ion ratios of 
the constituents probably vary more considerably than 
does conductance.
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NORTH PLATTE RIVER BASIN 

06674500 North Platte River at Wyoming-Nebraska State Line

Location.--Lat 41°59'25", long 104°02'57", in SW%NE%SE% sec. 4, T.23 N., R.58 W., Scotts Bluff 
County, Nebr., Hydrologic Unit 10180009, on right bank 650 ft upstream from bridge on 
Nebraska State Highway 86, 700 ft downstream from Wyoming-Nebraska State line, and 0.5 mi 
south of Henry, Nebr.

Drainage area (revised).--22,218 mi 2 , of which 1,929 mi 2 is probably noncontributing. The 3,959 
mi 2 in Great Divide basin is not included.

Period of record.--Water year 1966 to current year.

Statistical data for selected chemical constituents

No. of .,M*DC""
Constituent Units measure- 

imum ments

Specific conductance umho/cm 

Dissolved solids, residue mg/L 

Dissolved solids, sum mg/L 

Hardness as CaC0 3 mg/L 

Calcium, dissolved mg/L 

Magnesium, dissolved mg/L 

Sodium, dissolved mg/L 

Potassium, dissolved mg/L

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L

mg/L 

mg/L

mg/L

mg/L

mg/L

Fecal coliform col/100 ml

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand
(5-day) 

pH pH

Color Co - Pt

mg/L

units

units

224 

147 

142 

187 

193 

188 

204 

189

189

193

193

204

190

141

25

1

16

61

79

9

73

100

39

165

1,080 

684 

695 

340 

99 

43 

121 

8.6

336

250

34

1.0

35

590

230

1.9

2.3

0.47

0.14

21,000

11.9

5.0

8.5

Min 
imum

102 

344 

344 

171 

34 

2.7 

37 

3.0

157

110

9.0

0.0

4.3

0

0

0.27

0.14

0.00

0.00

0

7.1

0.1

7.2

Standard Ninetieth Tenth 
Mean Median devi- percent- percent - 

at ion ile ile

802 ----- 

537 ------ 

530 ------ 

263 ------

71 ------ 

21 ------ 

73 ------ 

5.8 ------

241 ------

197 _..._.

18 ------

0.6 ------

21 ------

108 ------

46 -----

. 40 ------

0.85 ------

0.90 ------

0.07 ------

0.04 ------

9.4 ------

2.0 ------

8.0 ------

"7 _C

Q A

.___ 13 _________________

...- 16 -----------------

.___ 1.1 ----._-_---------

..__ 45 -_--.-._---_-_--

Tl

.-_. 4.0 ----------------

0.1 ----------------

6.6 ----------------

r n

O CQ

O CQ

---- 0.08 -----------------

0.05 -----------------

 --- 1.2 ----------------

 --- 1.1 -----------------

0.2 -----------------
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NORTH PLATTE RIVER BASIN 

06674500 North Platte River at Wyoming-Nebraska State Line--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS) 

Hardness as CaC0 3 (TH) 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Bicarbonate (HC0 3 ) 

Sulfate (S04 ) 

Chloride (Cl) 

Silica (Si) 

Nitrite + Nitrate as N (N02-N0 3 )

No. of 
measure 
ments

146 

131 

176 

182 

177 

185 

178 

178 

182 

182 

179 

15

Regression equation

Corre 
lation 
coeffi 
cient

RDS = 0.723(SpC) - 36.970 0.98 

SDS = 0.664 (SpC) - 7.347 .95 

TH = 0.232(SpC) + 74.861 .79 

Ca = 0.078(SpC) + 8.244 .65 

Mg = O.OlO(SpC) + 12.362 .21 

Na = 0.129(SpC) - 30.991 .86 

K = 0.007(SpC) - 0.166 .73 

HC0 3 = 0.371 (SpC) -58.898 .88 

S04 = 0.132 (SpC) + 50.333 .83 

Cl = 0.024 (SpC) - 1.221 .63 

Si = 0.041 (SpC) - 12.362 .66 

N02 -N0 3 = 0.003(SpC) -1.648 .79

Results of regression analyses relating specific conductance to water

No. of Water discharge 
measure- .. ^ft /_s) Re^
ments Maximum Minimum

223 3,760 33 SpC

Correlation ression equation /-/    coefficient

= 1,740 Q-°- 12226 -0.53

Percent 
explained 
variance

28

Percent 
explained 
variance

96 

91 

63 

42 

4.4 

75 

53 

78 

70 

40 

44 

62

discharge

Standard 
error of 
estimate 
(mg/L)

(Q)

Standard error 
of estimate

Log units Percent
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NORTH PLATTE RIVER BASIN 

06677300 Kiowa Creek near Lyman, Nebr.

Location.--Lat 41°55', long 104°00' in NW% sec. 36, T.23 N., R.58 W., on right bank 65 ft upstream 
from Union Pacific Railroad bridge, 0.8 mi upstream from mouth, and 2.2 mi northeast of 
Lyman, Scotts Bluff County.

Period of record.-- September 1961 to September 1965.

Statistical data for selected chemical constituents

No. of _ 
Constituent Units measure-

Trm 1TT1

ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potass iun, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L

mg/L -

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L -

mg/L -

mg/L

mg/L -

mg/L -

mg/L -

mg/L -

Fecal coliform col/100 ml -

Fecal streptococci col/100 ml -

Oxygen, dissolved

Biochemical oxygen demand
(5-day)

pH pH

Color Co - Pt

mg/L -

mg/L -

units

units

43

43

43

43

43

43

43

43

43

43

43

43

43

25

1

43

43

7

-UlLUJII

1,560

1,060

240

63

20

318

15

582

283

39

1.0

63

370

120

14

8.7

20

Min
imum

751

503

99

20

7.3

82

5.8

204

168

15

0.4

14

10

10

0.70

7.2

7

Mean

1,280

874

142

38

11

242

11

462

241

28

0.8

48

269

47

0

6.8

7.9

11

Standard Ninetieth Tenth 
Median devi- percent- percent -

at ion ile

1,380 229 1,500

940 153 998

127 36 190

35 10 52

9.8 3.3 17

280 72 316

12 2.0 14

490 111 564

244 26 270

30 5.5 34

0.8 0.1 0.9

53 13 61

305 84 357

40 34 100

-------- 3 4 __---__---_

8.0 0.3 8.4
......... 4.6 ...........

ile

860

568

178

28

8.6

110

9.3

280

205

18

0.6

29

140

0

7.6
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NORTH PIATTE RIVER BASIN 

06677300 Kiowa Creek near Lyman, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC03 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )  

43

43

43

43

43

43

43

43

43

43

RDS

TD =

Ca =

Mg =

Na =

K =

HC0 3

SO. 4

Cl

Si

= 0.662 (SpC) + 26.927

-0.137 (SpC) + 317.344

-0.036 (SpC) + 83.813

-0.011 (SpC) + 26.024

0.309 (SpC) -153.763

0.005 (SpC) + 5.097

= 0.470(SpC)-140.012

= 0.093 (SpC) + 121.911

= 0.023 (SpC) -1.067

= 0.052(SpC)-18.958

Corre- 
, . . Percent lation - . , 

-_. explained coeffi- .cient variance

0.99

-.87

-.80

-.79

.99

.55

.97

.83

.94

.90

98

76

64

63

98

30

94

69

88

81

Standard 
error of 
estimate 
(mg/L)

23

18

6.2

2.0

11

1.6

28

14

2.0

5.8

Results of regression analyses relating specific conductance to water discharge (Q)

No of Water discharge
measure-    .     
ments Maximum Minimum

Regression equation
_ , ... Correlation

ff   t

Percentn .explaine< 
variance

Standard error 
of estimate

Log units Percent

43 188 2.7 SpC = 2,178 Q
-0.17352

0.80 64 0.053 12
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NORTH PLATTE RIVER BASIN 

06678000 Sheep Creek near Morrill, Nebr.

Location.--Lat 41°57'50", long 103°56'20", in NW%SW% sec. 16, T.23 N., R.57 W., Scotts Bluff 
County, at gaging station at Burlington Northern Railroad bridge, 50 ft downstream from 
bridge on U.S. Highway 26, 1 mi west of Morrill, and 1.5 mi upstream from mouth.

Drainage area.--562 mi2 , of which about 25 mi 2 is noncontributing. 

Period of record.--July 1970 to September 1973.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Pho spho rus , to tal

Phosphorus, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Fecal coliform col/100 ml

Fecal streptococci col/100 ml

Oxygen, dissolved

Biochemical oxygen demand
(5-day)

pH pH

Color Co - Pt

mg/L

mg/L

units

units

ments

114

2

6

7

7

7

7

7

7

7

7

7

7

7

5

1

2

6

108

113

6

Max-

1,150

591

594

280

80

21

77

12

277

190

16

1.0

56

120

3.0

12

0.14

13.0

8.6

10

Min
imum

575

557

534

268

76

18

56

10

250

168

14

0.6

15

90

2.3

7.2

0.02

7.7

7.0

0

Mean

830

574 -

560 -

277 -

78 -

19 -

64  

11 -

262 -

180 -
15 -

0.7 -

49 -

97 -

2.5 -
-- 2.6 -

9.6 -

0.06 -

10.2

7.7

4

Standard Ninetieth Tenth 
Median devi- percent- percent -

ation ile ile

817 115 990 687

......_. 20 ------------------

------- 1.3 -----------------

.--.--.. x.o -----------------

.-----.. 6.8 -----------------

O o

.-__- _ 8.4 ------------------

-------- 8.6 ------------------

-------- o.9 ------------------

.-_._.. o.2 ----------------

_..-... 15 __-__-_-___------

--.--.. n ..........___..-..

-------- 0.30 ------------------

.-._   ._ o.04 -    -------------

10.0 1.4 12.0 8.3

7.7 0.3 8.1 7.4

48 A Statistical Analysis of the Quality of Surface Water in Nebraska



NORTH PLATTE RIVER BASIN 

06678000 Sheep Creek near Morrill, Nebr.-- Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

- - Corre- I Standard 
Dlssolved No. of _ lation Percent ^^ Q£_constituents measure- Regression equation coeffi- exPlained estimate

cient variance (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge Percent Standard error
m0oc,i-ro (ft 3/s)   . .. Correlation n . , of estimate measure-   ^  ' L___ Regression equation . . explained               
ments Maximum Minimum____________________________variance Log units Percent 

114 154 2.6 SpC = 771 q°- 01905 *0 .18 3.4 Q.060 14

* Not significant at the 95 percent confidence levelj the regression equation should not be used 
to predict the concentration of the dependent variable.
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NORTH PLATTE RIVER BASIN 

06678700 Brown Canyon Drain near Mitchell, Nebr.

Location.--At Mitchell-Gering Canal, 13 ft upstream from culvert and 2.7 miles southwest of 
Mitchell, Scotts Bluff County.

Period of record.--September 1961 to September 1965.

Statistical data for selected chemical constituents

Constituent Units

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total 

Organic N, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/I

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L

mg/L

mg/L 

mg/L

Phosphorus, total mg/L 

Phosphorus, dissolved mg/L

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml

Oxygen, dissolved 

Biochemical oxygen demand
(5-day) 

pH pH

Color Co - Pt

mg/L 

mg/L

units

units

No. of
measure
ments

43

43

43

43

43

43

43

43

43

43

43

42

43

25

1  

43

43

7

Max
imum

1,220

868

237

74

18

215

15

414

276

29

0.7

68

470

220

25

8.5

25

Min-

743

504

110

22

8.5

81

6.1

214

168

15

0.3

18

110

0

1.6

7.1

5

Mean

1,040

730

179

50

13

161

12

330

220

22

0.6

50

240

48

0

14

7.8

11

Median

1,120

793

175

51

13

192

13

350

223

23

0.6

61

282

30

7.

Standard
devi
ation

166

123

35

11

2.7

52

2.1

67

23

3.8

0.1

18

90

51

--- 7.8  

8 0.3

--- 8.3

Ninetieth
percent -

ile

1,200

845

225

65

17

209

14

402

247

26

0.6

66

324

110

8.3

Tenth
percent -

ile

794

535

132

35

11

86

9.2

230

181

16

0.4

26

110

10

7.4
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NORTH PLATTE RIVER BASIN 

06678700 Brown Canyon Drain near Mitchell, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue (Rl 

Dissolved solids, sum (SDS) 

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC03 )

Sulfate (SO )

Chloride (Cl)

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -?

Results of regression

No. of Water discharge
moa cn-ro- v" / $)

ments Maximum Minimum

43 21 0.90

Corre-
No - of D .  . lation measure- Regression equation coeffi-
ments cient

3S) 43 RDS = 0.741(SpC) -41.460 1.0

43 TH = - 0.158(SpC)+343.146 -.75

43 Ca = - 0.042(SpC) + 94.296 - .63

43 Mg = - 0.014(SpC) + 27.157 - .84

43 Na = 0.308(SpC) -159.374 .98

43 K = O.OOS(SpC) + 3.377 .66

43 HC03 = 0.383(SpC) -69.235 .95

43 S04 = 0.119 (SpC) + 95.664 .86

43 Cl = 0.020(SpC) + 0.544 .88

42 Si = 0.102(SpC) - 55.630 .95

ir\ ^yjQ 3 ) ---     -----------     -__-_-_--_-_-__---   ___.

analyses relating specific conductance to water

n . Percent _ . ... Correlation . . , Regression equation .... . . explained s M coefficient H . variance

SpC = 1234 Q-°' 16573 -Q.94 89

_. . Standard Percent 
n . , error of explained ^ . estimate variance , /T . 

(mg/L)

99

57

40

70

97

43

90

74

78

91

discharge (Q)

12

23

8.8

1.5

9.3

1.6

22

12

1.8

5.4

Standard error 
of estimate

Log units

0.024

Percent

5.5
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N3RTH P1ATTE RIVER BASIN 

06678800 Dutch Flats Drain near Mitchell, Nebr.

Location.--At gaging station at county road bridge, 0.2 mi upstream from mouth and 2.5 miles 
northwest of Mitchell, Scotts Bluff County.

Period of record.-- September 1961 to September 1965.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum 

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N03 , dissolved

Ammonia N, total

Organic N, total 

Phosphorus , total

Phosphorus, dissolved

Fecal coliform col/] 

Fecal streptococci col/]

Oxygen, dissolved 

Biochemical oxygen demand
(5-day)

pH pH

Color Co - Pt

mg/L
mg/L - 

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L -

mg/L -

mg/L

mg/L -
mg/L-- 

mg/L -

mg/L -
.00 ml -  

LOO ml -
mg/L - 

mg/L-

units

units

43

43

43

43

43

43

43

43

43

43

43

43

43

25

1 -

43

43

7

Max 
imum

906

642

358

108

38

63

17

323

215

20

0.6

54

160

140

11

8.2

20

Min 
imum

703

479

255

70

17

48

7.6

208

156

12

0.1

20

70

0

0.20

6.9

4

Standard Ninetieth Tenth 
Mean Median devi- percent- percent - 

ation ile ile

831 857

587 605

314 323

90 93

21 22

56 57

13 14

278 300

184 184

14 15

0.4 0.4

42 49

111 112

46 30

- 20 ---------

7.5 -------

7.7 7.7

8 ._.._.._

59

46

31

12

3.2

3.0

2.5

39

11

1.6

0.1

11

22

39

  3.0 -

0.3

5.8

887 735

630 513

347 265

101 75

24 19

60 52

16 9.1

318 218

196 165

17 12

0.5 0.4

53 24

144 89

104 13

8.1 7.4
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NORTH PLATTE RIVER BASIN 

06678800 Dutch Flats Drain near Mitchell, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue (RE 

Dissolved solids, sum (SDS) 

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N

Corre- 
No. of lation 

measure- Regression equation cQe££ ._

ments cient

IS) 43 RDS = 0.748(SpC) -34.368 0.96

43 TH = 0.494(SpC) -96.666 .95

43 Ca = 0.175(SpC) -54.922 .87

43 Mg = 0.014(SpC) + 9.823 *.26

43 Na = 0.028 (SpC) + 32.277 .56

43 K = 0.034(SpC) - 15.460 .79

43 HC0 3 = 0.610(SpC) -229.171 .91

43 SO. = 0.037(SpC) + 152.948 *.20

43 Q = O.OOS(SpC) + 8.024 *.28

43 Si = 0.161(SpC) -91.765 .85

0 3 ) _..._........__...____._......_....__....__.

Percent Standar^
explained erf°r °f 

. estimate variance , ., . 
(mg/L)

92 14

90 9.7

75 6.0

6.7 3.1

31 2.5

63 1.6

83 17

3.8 11

7.6 1.6

72 6.0

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression

No 0 £ Water discharge 
fft 3 /s1measure- L Ll- i=>)

ments Maximum Minimum

43 28 4.5

analyses relating specific conductance to water

- .. Percent Correlation n . , Regression equation __. . explained
variance

SpC - 1036 Q-°- 0"65 -0.73 53

discharge (Q)

Standard error 
of estimate

Log units Percent

0.022 5.1
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NORTH PLATTE RIVER BASIN 

06680700 Winter Creek at Tri-State Canal near Scottsbluff, Nebr.

Location.--At gaging station, 15 ft upstream from culvert under Tri-State canal and 5 mi northeast 
of Scottsbluff, Scotts Bluff County.

Period of record.--July 1961 to September 1965.

Statistical data for selected chemical constituents

No. of
Constituent Units measure 

ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L

mg/L -

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L -

mg/L -

mg/L

mg/L -

mg/L -

mg/L -

mg/L -

Fecal coliform col/100 ml -

Fecal streptococci col/100 ml -

Oxygen, dissolved

Biochemical oxygen demand
(5-day)

pH pH

Color Co - Pt

mg/L -

mg/L -

units

units

48

48

48

48

48

48

48

48

48

48

48

48

48

29

2

48

48

12

Max 
imum

785

570

273

85

21

62

16

252

170

24

0.8

76

180

100

20

9.7

8.2

5

Min 
imum

629

453

172

43

11

55

6.0

144

141

11

0.4

53

80

0

0

5.6

6.8

0

Standard Ninetieth
Mean

734

538

252

74

16

59

7.3

233

158

16

0.5

62

138

26

10 -

7.4 -

7.8

3

Median

740

544

256

77

17

59

7.0

241

160

16

0.5

63

144

21

7.8

3

devi 
ation

31

22

21

8.2

1.7

1.5

1.5

22

7.4

1.6

0.1

3.9

19

23

0.98

0.3

1.8

Tenth
percent- perc ent 

ile ile

760

559

274

82

19

61

7.9

248

168

17

0.6

66

167

62

8.1

4

685

504

220

63

15

57

6.6

200

145

15

0.4

56

122

0

7.5

0
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NORTH PLATTE RIVER BASIN 

06680700 Winter Creek at Tri-State Canal near Scottsbluff, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- _ ^ Standard, .. Percent _lation . . error of... explained .. _coeffi- . estimatecient TOriance (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

48 RDS = 0.642(SpC) + 66.953 0.90 82 9.5

48 TO = 0.618(SpC) - 201.923 .91 83 8.7

48 Ca = 0.236(SpC) -98.991 .89 80 3.7

48 Mg = O.OOS(SpC) + 12.292 *.10 0.95 1.7

48 Na - 0.004(SpC) + 56.072 *.07 0.55 1.5

48 K = O.Oll(SpC) - 0.854 *.22 5.1 1.5

48 HC0 3 = 0.652(SpC)-246.146 .91 83 9.2

48 S04 = O.OSO(SpC) + 99.203 .33 11 7.0

48 Cl = 0.020(SpC) + 0.567 .40 16 1.5

48 Si = O.OOS(SpC) + 58.531 *.04 0.17 3.9

*Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of 
measure 
ments Maximum Minimum

(ft 3/s) Regression equation Correlation 
coefficient

Standard error 
of estimate

variance Log units Percent

Percent 
explained

48 52 14.5 SpC = 635 Q
0.04291

0.35 12 0.018 4.1
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NORTH PLATTE RIVER BASIN 

06680800 Hale Drain near Scottsbluff, Nebr.

Location.--At Tri-State canal, 135 ft downstream from culvert and 3 mi northeast of Scottsbluff,
Scotts Bluff County. 

Period of record. --September 1961

Statistical

to September 1965. 

data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/cm

Dissolved solids, residue mg/L 

Dissolved solids, sum mg/L - 

Hardness as CaC0 3 mg/L

Calcium, dissolved mg/L

Magnesium, dissolved mg/L

Sodium, dissolved mg/L

Potassium, dissolved mg/L

Bicarbonate ion mg/L

Sulfate, dissolved mg/L

Chloride, dissolved mg/L

Fluor ide, dissolved mg/L

Silica, dissolved mg/L

Boron, dissolved mg/L

Iron, dissolved ug/L 

Manganese, dissolved ug/L

Nitrite + nitrate as N, mg/L - 
dissolved 

Nitrate as N, dissolved mg/L -

Nitrate as N03 , dissolved mg/L 

Ammonia N, total mg/L - 

Organic N, total mg/L - 

Phosphorus, total mg/L - 

Phosphorus, dissolved mg/L - 

Fecal coliform col/100 ml - 

Fecal streptococci col/100 ml - 

Oxygen, dissolved mg/L -

Biochemical oxygen demand mg/L -
(5- day) 

pH pH units

Color Co - Pt units

43

43

43

43

43

43

43

43

43

43

43

43

43

25 

1 -

43

43

7

Max 
imum

934

612

252

75

22

94

12

288

184

19

0.6

74

320

160

19

8.3 

10

Min 
imum

660

476

142

33

13

62

6.9

172

143

13

0.1

32

100

0

4.1

7.3 

4

Standard Ninetieth Tenth 
Mean Median devi- percent- percent - 

ation ile ile

794 802 49

566 570 31

222 226 24

62 66 9.1

16 16 1.8

84 87 7.2

8.8 8.7 1.0

255 262 27

167 164 10

17 18 1.3

0.4 0.4 0.1

58 62 9.2

175 183 34

42 28 41 

20 ---------------

7.8 7.8 0.3 
70 ̂

342 733

602 523

246 185

72 50

19 14

91 74

10 7.8

284 220

180 156

19 16

0.5 0.3

66 44

200 140

88 12

8.1 7.4
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NORTH PLATTE RIVER BASIN 

06680800 Hale Drain near Scottsbluff, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS) 

Hardness as Ca00 3 (1H)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N0 3 ) --

43

43

43

43

43

43

43

43

43

43

Results of regression analyses

No. of Water discharSe
TT1£V3 ^1 1Y*A- *- ' ' D£»*»-V»£\C

ments Maximum Minimum

43 20.3 1.4 SpC -

RDS =

TH =

Ca =

Mg =

Na =

K =

HC0 3

so4 =
Cl =

Si -

relating

0.584 (SpC) + 101.700

0.351 (SpC) - 56.239

0.130(SpC) - 40.355

0.009(SpC) + 8.818

0.083 (SpC) + 18.417

-0.0002 (SpC) + 8.984

= 0.495(SpC)-137.492

0.067 (SpC) + 113.896

O.OlO(SpC) + 8.746

0.064 (SpC) +7.077  

specific conductance

Corre 
lation 
coeffi 
cient

0.93

.70

.69

*.24

.56

*-.01

.91

.33

.40

.34

to water

  - .. Percent . . Correlation - . , >sion equation ..... . . explained n coefficient . variance

752
0.03626 

0 0.44 20

Percent standard
explained e*T°r °f 

. estimate variance . /T . 
(mg/L)

86

50

48

6.0

32

.02

82

11

16

12

discharge (Q)

12

18

6.6

1.8

6.0

1.0

11

9.5

1.2

8.8

Standard error 
of estimate

Log units

0.024

Percent

5.5
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NORTH PLATTE RIVER BASIN 

06681300 Gering Drain at Mitchell-Gering Canal near Gering, Nebr.

Location.--At Mitchell-Gering canal, 2.8 mi southwest of Gering, Scotts Bluff County

Period of record.-- July 1961 to September 1965.

Statistical data

No. of 
Constituent Units measure 

ments

Specific conductance umho/cm

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved 

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal coliform col/] 

Fecal streptococci col/] 

Oxygen, dissolved

Biochemical oxygen demand
uC 5-^ 
pH pH

Color Co - Pt

mg/L 

mg/L - 

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L 

ug/L- 

mg/L - 

mg/L - 

mg/L 

mg/L - 

mg/L - 

mg/L- 

mg/L - 

LOO ml - 

LOO ml - 

mg/L-. 

mg/L - 

units

units

47

47

47

47

47

47

47

47

47

43

45

45

45

27

45

47

10

for selected chemical constituents

Max 
imum

1,180

823

242

69

19

231

17

432

224

32

0.8

70

500

100

18

8.5

35

Min 
imum

455

314

70

11

6.9

34

7.3

226

37

5.4

0.3

25

20

10

1.2

7.1

3

Standard Ninetieth 
Mean Median devi- percent - 

ation ile

1,040 1,110 149 1,180

725 780 108 823

166 162 40 215

47 49 13 62

12 11 3.4 17

169 190 47 215

11 11 1.5 13

364 400 65 429

194 198 26 209

24 26 4.6 29

0.6 0.6 0.1 0.7

52 60 13 64

343 405 113 429

41 31 30 92

12 --------- 4.8 ---------

7.8 7.9 0.3 8.2

10 8 9.3 16

Tenth 
percent - 

ile

860

580

100

25

8.5

97

9.5

265

180

19

0.5

34

175

10

7.5

5
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NORTH PIATTE RIVER BASIN 

06681300 Gering Drain at Mitchell-Gering Canal near Gering, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of lation 
constituents measure- Regression equation coeffi- 

(mg/L) ments cient

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS) 

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N0 3 )

47 RDS = 0.722(SpC) - 26.197 0.99

47 TH = -0.129(SpC)+300.665 -.48

47 Ca = -0.026(SpC)+73.625 *-.28

47 Mg = -0.016 (SpC) +28. 070 -.69

47 Na - 0.301 (SpC) -144.068 .95

47 K = 0.003(SpC) + 8.100 *.27

47 HC0 3 = 0.403 (SpC)- 55.917 .92

47 SO = 0.121(SpC) + 67.822 .69

47 Cl = 0.029(SpC) - 6.308 .93

45 Si = 0.067(SpC) -17.679 .78

Percent Standard. 

explained ^?r °f
VarianCG Img/t) 6

99

23

8.0

47

90

7.4

84

48

86

61

* Not significant at the 95 percent confidence level; the regression equation should not 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water

No. of Water di schaTge 
measure-    ̂i   £  ̂     Regi

o

ments Maximum Minimum

47 170 5.2 SpC

  , .. Percent .. Correlation .. . , ression equation coe££icient explained
variance

= 2032 Q-°' 23724 -Q.88 78

discharge (Q)

12

36

13

2.5

15

1.5

26

19

1.7

8.3

be used

Standard error 
of estimate

Log units

0.035

Percent

8.1
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NORTH PLATTE RIVER BASIN 

06682200 Alliance Drain near Minatare, Nebr.

Location.--At gaging station, 50 ft north of county road, 0.1 mi downstream from Tri-State canal 
and 4.5 mi north of Minatare, Scotts Bluff County.

Period of record.--July 1961 to September 1965.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure

ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total 

Phosphorus, total

mg/L

mg/L -

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L -

mg/L -

mg/L

mg/L -

mg/L -
mg/L - 

it

Fecal coliform col/100 ml -

Fecal streptococci col/1 nn "" 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

LUU mi 

mg/L -
mg/L - 

units

units

47

47

47

47

47

47

47

47

47

47

47

47

47

29

1

47

47

10

Max-

959

672

300

93

28

67

55

252

216

58

0.7

57

240

110

5.3

8.1

25

Min-

740

525

249

68

14

50

8.7

193

169

6.2

0.4

39

20

0

0.30

7.1

4

Mean

794

573

276

82

17

61

11

230

194

18

0.6

48

114

31

- 20

1.8

7.6

8

Standard Ninetieth Tenth 
Median devi- percent- percent -

790

572

278

84

18

62

10

232

195

18

0.6

48

115

21

7.6

7

at ion

32

22

10

4.7

2.5

2.4

6.6

10

10

6.3

0.1

5.2

32

25

- 1.1 --

0.3

6.7

ile

830

588

289

88

20

64

12

244

208

20

0.6

56

140

71

8.0

16

ile

767

550

261

77

14

59

9.1

220

180

16

0.4

42

89

12

7.3

0

60 A Statistical Analysis of the Quality of Surface Water in Nebraska



NORTH PLATTE RIVER BASIN 

06682200 Alliance Drain near Minatare, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure- Regression equation
ments

Corre- _ . Standard.. .. Percentlation , . , error of--. explained _ ^coeffi- K . estimate
. . variance , ...cient______ (mg/L)

9.4

UiSSU-LVCU iUiiUi, iUIH 1_O1A3J

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

47

47

47

47

47

47

47

47

47

TH =

Ca =

Mg =

Na =

K =

HC0 3 =

so4 -

a =

Si =

0.

0.

0.

0.

0.

0.

0

0.

-0

181 (SpC) +

055 (SpC) +

01 2 (SpC) +

019(Sp) +

170(SpQ-

105(SpC)+

. 109 (SpC) +

158(SpC)-

.020 (SpC) +

132.855

38

7.

45.

123

147

.673

594

709

.623

.208

108.031

107

64

.036

.384

.56

.37

*.15

*.25

.82

.33

.34

.80

*-.12

32

14

2.4

6.4

66

11

12

64

1.5

8.

4.

2.

2.

3.

9.

9.

3.

5.

5

4

5

4

9

5

6

8

2

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No of Water discharSe 
' ' (ft 3 /s) measure-   -  - -   
ments Maximum Minimum

Regression equation Correlation 
coefficient

Standard error 
of estimatePercent 

explained 
variance Log units Percent

47 38 1.7 SpC = 774 Q
0.01023

*0.19 3.7 0.016 3.7

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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NORTH PLATTE RIVER BASIN 

06682300 Ninemile Drain near Minatare, Nebr.

Location.--At gaging station at county highway bridge, 0.5 mi downstream from Tri-State canal 
and 6.5 mi northeast of Minatare, Scotts Bluff County.

Period of record.--July 1961 to September 1965.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Organic N, total

Phosphorus, total 

Phosphorus, dissolved

mg/L

mg/L -

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L -

mg/L -

mg/L
mg/L - 

mg/L  

mg/L -

Fecal coliform col/luu mi 

Fecal streptococci col/100 ml -

Oxygen, dissolved " 

Biochemical oxygen demand
(5-day)

pH pH

Color Co - Pt

mg/L 

mg/L

units

units

50

50

50

50

50

50

50

50

50

50

48

48

48

29

1

48

50

10

Max- 
w imum

802

551

284

88

33

66

13

256

182

20

0.7

78

200

150

8.5

8.2

6

Min 
imum

621

466

206

51

11

43

4.0

153

127

13

0.4

31

70

0

3.0

6.9

2

Mean

707

520

257

76

16

50

7.8

220

156

16

0.6

61

118

32

0 -

6.5  

7.8

5

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

711

523

262

79

16

49

7.8

223

156

16

0.6

63

123

21

7.9

5

32

19

17

7.3

3.4

4.1

1.1

18

10

1.2

0.1

8.4

23

32

- 1.3 --

0.3

1.2

738

542

276

83

20

54

8.7

236

169

18

0.6

66

145

74

8.1

5

660

500

240

68

13

47

7.0

200

141

14

0.5

47

100

11

7.4

4
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NORTH PLATTE RIVER BASIN 

06682300 Ninemile Drain near Minatare, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

ercen Standar<! 
lation . . _. error of

,.,.. explained . . _ coeffi- . estimate. . variance , ' cient __________ (mg/L)

Percent

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

50 RDS = 0.512(SpC)+ 157.814 0.85 73 10

50 TH = 0.432(SpC)-47.890

50 Ca = 0.130(SpC)- 15.676

50 Mg = 0.024(SpC)- 0.798

50 Na = 0.088(SpC)- 12.433

50 K = O.OOS(SpC) + 2.384

50 HC0 3 = 0.512(SpC)- 142.725

50 S04 = 0.190(SpC)+ 21.444

50 Cl = 0.014(SpC) + 5.979

48 Si = -0.063(SpC)+ 105.364 *-.25

.84 

.58

*.23 

.70

*.23 

.90 

.62 

.37

70

34

5.3

48

5.3

81

38

14

6.2

9.3 

6.0 

3.3 

3.0 

1.0 

8.2 

7.9 

1.1 

8.2

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge 
measure-    ̂ft ' s)    

ments Maximum Minimum
Regression equation Correlation

coefficient e*Plained 
variance

Standard error 
of estimate

Log units Percent

50 140 11.5 SpC = 620 Q
0.03992

0.57 33 0.016 3.7
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NORTH PLATTE RIVER BASIN 

06682505 North Platte River at McGrew, Nebr.

Location.--Lat 41°45'42", long 103°25'02", in SW% sec. 25, T.21 N., R.53 W., Scotts Bluff County, 
Hydrologic Unit 10180009, at bridge on county road 1.2 mi north of State Highway 92, 0.3 mi 
downstream from Ninemile Creek and 0.9 mi north of McGrew.

Period of record.--June 1973 to current year.

Statistical data for selected chemical constituents

No. of .. Max- 
Constituent Units measure - 

unum 
ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 
mg/L - 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units 

units

51

32

18

18

18

18

18

18

18

18

50

18

18

18

18

18

24

51

51

51

43 

39 

48 

52

52 

53 

18

1,090

715

660

310

91

23

100

12

325

250

28

0.7

42

210

70

360

3.6

0.41

3.0

4.4

1.0 

6,000 

6,300 

12.8

11.0

25

Min- 
intim

705

482

458

230

64

18

57

5.6

221

160

14

0.4

15

110

0

0

0.64

0.00

0.09

0.08

0.02 

17 

16 

5.8

0.7 

6.9 

1

Mean

922

624

615

286

80

21

92

9.6

295

208

21

0.5

33

156

27

89

1.9

0.11

0.90

0.39

0.09

9.5

3.0

10

Median

950

640

637

294

82

22

96

10

310

212

22

0.5

37

160

21

46

1.9

0.09

0.86

0.16

0.06 

363 

560 

9.8

2.5 

7.6

7

Standard 
devi 
ation

93

56

52

19

6.6

1.2

11

1.5

32

19

3.0

0.1

7.9

22

19

114

0.86

0.10

0.46

0.75

0.15

1.5

1.8

7.7

Ninetieth 
percent - 

ile

1,000

677

655

306

88

23

100

12

325

230

25

0.6

41

183

60

330

2.9

0.25

1.2

0.43

0.11 

2,800 

2,300 

11.6

5.1

7.9 

21

Tenth 
percent- 

ile

790

545

528

260

70

19

70

7.6

232

190

17

0.4

22

130

0

0

0.76

0.02

0.50

0.12

0.05 

99 

120

7.4

1.4 

7.3 

2
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NORTH PLATTE RIVER BASIN 

06682505 North Platte River at McGrew, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre-   ^ Standard
,  . Percent
lation . error of

__. explained
coeffi- . estimate

. variance , /T , 
cient__________(mg/L)

Dissolved solids, residue (RDS) 31

Dissolved solids, sum (SDS) 18

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Ma)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

18

18

18

18

18

18

18

49

18

Nitrite + Nitrate as N (N0 2 -N0 3 ) 24

RDS = 0.478(SpC)+ 183.040 0.84 72 30

SDS = 0.558(SpC)+ 99.439 .91 83 22

TH = 0.17S(SpC) + 121.235 .78 61 12

Ca = 0.057(SpC) + 27.108 .73 53 4.6

Mg = 0.006(SpC) + 15.182 *.42 18 1.2

Na = 0.120(SpC) - 18.808 .90 81 5.0

K = 0.011(SpC) - 0.651 .61 38 1.2

HC0 3 = 0.293(SpC)+ 24.081 .76 58 22

S04 = 0.146(SpC)+ 72.755 .65 42 15

Cl = 0.026(SpC) - 3.261 .81 66 1.8

Si = 0.052(SpC) -14.639 .55 30 6.8

H02 -NO 3=0.008(SpC)- 5.367 .88 77 0.42

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge 
measure- (.ft /sj 

ments Maximum Minimum
Regression equation

  , .. Percent Correlation . . , 
,.-. . . explained coefficient .

variance

Standard error 
of estimate

Log units Percent

51 5,530 331 SpC = 2,206 Q
-0.12476

-0.76 58 0.030 6.9
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NORTH PLATTE RIVER BASIN 

06684500 North Platte River at Bridgeport, Nebr.

Location.--Main channel gage: Lat 41°40'39" ) long 103°05'45", in NW%SW% sec. 28, T.20 N., R.50 W., 
Morrill County, Hydrologic Unit 10180009, on downstream side of pier near center of bridge on 
U.S. Highway 26, 0.5 mi north of Bridgeport. Browns Creek channel gage: Lat 41°40'55", 
long 103°05'53", in NWW-s sec. 28, T.20 N., R.50 W., Morrill County, on left bank 0.2 mi up 
stream from culvert on U.S. Highway 26 and 0.8 mi north of Bridgeport.

Drainage area (revised).--25,500 mi2 , approximately, of which about 23,300 mi 2 contributes directly 
to surface runoff. Approximately 4,000 mi 2 in Great Divide basin is not included.

Period of record.--Water year 1971 to current year.

Statistical data for selected chemical constituents

No. of .. ... Standard Ninetieth Max- Min- Constituent Units measure- . '. Mean Median devi- percent - . imum imum .. ... ments at ion lie

Specific conductance umho/cm

Dissolved solids, residue mg/L

Dissolved solids, sum mg/L -

Hardness as CaC0 3 mg/L

Calcium, dissolved mg/L

Magnesium, dissolved mg/L

Sodium, dissolved nig/L

Potassium, dissolved mg/L

Bicarbonate ion mg/L

Sulfate, dissolved mg/L

Chloride, dissolved mg/L

Fluoride, dissolved mg/L

Silica, dissolved mg/L

Boron, dissolved mg/L

Iron, dissolved ug/L

Manganese, dissolved ug/L

Nitrite + nitrate as N, mg/L -
dissolved

Nitrate as N, dissolved mg/L  

Nitrate as N0 3 , dissolved mg/L -

Ammonia N, total mg/L -

Organic N, total mg/L  

Phosphorus, total mg/L -

Phosphorus, dissolved mg/L  

Fecal coliform col/100 ml  

Fecal streptococci col/100 ml   

Oxygen, dissolved mg/L

Biochemical oxygen demand mg/L 
(5-day)

pH pH units

Color Co - Pt units

118 1,450 645 931 947 131 1,110

1 ........_._...._ 647 ---------------------------

i 907

1 Q/1

1 .._..._________. 19 ...........................

1 ._........_..... 8 6 -------------------------

i .....__......... n ..........................

1 ................ 204 ---------------------------

1 .........__..... 22 --------------------------

1 -----.......... 47 ...........................

1 ................ 150 ---------------   -_--

1 --_---_----___._ o ---------------------------

118 14.4 6.8 9.8 9.4 1.8 12.4

120 8.6 7.1 7.7 7.7 0.3 8.1

Tenth 
perc ent 

ile

732

7.6

7.4
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NOKIH PLATTE RIVER BASIN 

06684500 North Platte River at Bridgeport, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- _ . Standard
n .. Percent _
lation , . , error of

..... explained
coeffi- *. estimate. variance , /T , 
cient__________(mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N3 3 )

Results of regression analyses relating specific conductance to water discharge (Q)

No> of Water discharge
measure- ^ /s-*   

ments Maximum Minimum

Standard error 
of estimate

  - .. Percent 
.. Correlation . . , 

Regression equation coefficient exPlained 
_________________________variance Log units Percent

118 10,500 169 SpC = 1,472 Q
-0.06453

-0.30 8.9 0.060 14
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NORTH PLATTE RIVER BASIN 

06685000 Pumpkin Creek near Bridgeport, Nebr.

Location.--Lat 41°37'38", long 103°02'10", in SW% sec. 12, T.19 N., R.50 W., Morrill County, at 
gaging station at bridge on U.S. Highway 385 and State Highway 92, 0.5 mi upstream from 
mouth and 4 mi southeast of Bridgeport.

Drainage area.--1,020 mi 2 , approximately. 

Period of record.--July 1970 to September 1973.

Statistical data for selected chemical constituents

No. of ., Max- 
Constituent Units measure-

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
.dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N^ total

Phosphorus, total

Phosphorus, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L -

ug/L -

mg/L

mg/L

mg/L

mg/L -

mg/L -

mg/L -

mg/L

Fecal coliform col/100 ml -

Fecal streptococci col/100 ml -

Oxygen, dissolved

Biochemical oxygen demand
(5-day) 

pH ' pH

Color Co - Pt

mg/L

mg/L -

units

units

ments

114

1

5

5

5

5

5

5

5

5

5

5

5

5

4

1

1

5

108

109

5

1,170

500

230

66

17

70

10

297

140

19

0.8

53

ISO

2.2

0.08

15.2

8.9

20

Min
imum

450

358

180

53

11

40

8.6

275

25

9.2

0.6

39

50

1.8

0.02

6.0

7.2

0

Mean

592
377 --

412 --

204 -
59 --

14 ..

53 -

9.3 -

288 --

69 --

13 --

0.7 -
44 -

104 --

2.0 --

- 2.2 -

  9.6 --

0.05 --

10.7

7.8

11 --

Standard Ninetieth Tenth 
Median devi- percent- percent -

ation ile ile

565 104 735 501

......... 24 ------------------

.___.___- 5 4 --____--____-__.--

2 1

________ 13 ____--_-__-.___-__

.._______ o.5 ------------------

.___.____ 10 ------------------

-_----._ 52 ------------------

.-_-----_ 4.2 ------------------

..._.-... o.l ------------------

.__-.--__ 5 4 __-__._,_____--___

17

0 1 O

._.----_. o.03 -----------------

10.0 2.0 13.9 8.4

7.9 0.4 8.4 7.5
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NORTH PLATTE RIVER BASIN 

06685000 Pumpkin Creek near Bridgeport, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure- Regression equation
ments

Corre- _ ^ StandardT .. Percent .lation . error of_,.. explained .. .coeffi- . estimate
cient varimce Cmg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water dischar£e 
measure- (ft /s)    

Standard error 
of estimate

ments Maximum Minimum

» . .. Percent_, . ... Correlation , . , Regression equation ,-/-   4. explained& ^ coefficient v . T _ 
_________________________variance Log units Percent

113 77 0.48 SpC = 455 Q0.09713 0.58 34 0.056 13
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NORTH PLATTE RIVER BASIN 

06686000 North Platte River at Lisco, Nebr.

Location.--Lat 4l°29'18", long 102°37'25", in m%SE% sec. 33, T.18 N., R.46 W., Garden County, 
Hydrologic Unit 10180009, near right bank on downstream side of pier of highway bridge, 
0.5 mi south of Lisco.

Drainage area (revised).--26,700 mi 2 , approximately, of which about 24,700 mi 2 contributes directly 
to surface runoff. Approximately 4,000 mi 2 in Great Divide basin is not included.

Period of record.--Water year 1970 to current year.

Statistical data for selected chemical constituents

No. of ,. Max- 
Constituent Units measure - . imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
.dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
u(5-day) 
pH pH

Color Co - Pt

mg/L 

units

units

263

25

65

91

90

90

90

90

91

91

91

38

67

37

27

27

74 

74

54

86

53

83

42 

50 

222

90 

263

85

1,230

670

658

310

90

23

100

20

338

220

29

0.7

42

190

140

220

3.0 

3.0

0.25

6.0

1.7

0.14 

1,600 

2,200 

15.2

10.0 

9.0

120

Min 
imum

640

482

458

206

53

14

53

6.0

220

134

12

0.3

13

90

0

0

0.01 

0.00

0.00

0.06

0.03

0.00 

1   

4 - 

6.8

0.5 

7.1

0

Mean

887

601

584

272

77

20

83

9.9

284

189

20

0.5

35

138

37

33

1.7 

1.7

0.07

0.85

0.25

0.06

9.9

2.5 

7.8

14

Median

898

610

590

280

78

20

86

10

290

193

21

0.5

37

140

28

20

1.7 

1.8

0.06

0.74

0.21

0.06 

38 - 

125 - 

9.6

2.3 

7.8

8

Standard Ninetieth 
devi- percent - 
ation ile

90

50

48

20

7.2

1.3

9.6

1.8

29

15

2.6

0.1

7.1

26

39

48

0.76 

0.78

0.06

0.66

0.25

0.03

1.8

1.6

0.4

16

994

663

638

299

85

22

93

12

318

214

23

0.6

42

175

82

66

2.6

2.7

0.14

1.3

0.36

0.10 

350 

723 

12.5

4.3 

8.3

29

Tenth 
perc ent 

ile

758

516

520

243

65

18

68

7.6

240

173

17

0.5

24

101

0

0

0.68 

0.59

0.00

0.38

0.10

0.02 

2 

41

7.7

1.1

7.4

3
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NORTH PLATTE RIVER BASIN 

06686000 North Platte River at Lisco, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

24

66

91

90

90

90

90

91

91

91

67

74

RDS

SDS

TH =

Ca =

Mg =

Na =

K =

HG0 3

so4

Cl =

Si =

N0 2 -

= 0.626(SpC) + 64.033

= 0.612(SpC) + 53.755

0.1 94 (SpC) +

0.071 (SpC) +

0.00 5 (SpC) +

0.109 (SpC) -

0.010 (SpC) +

= 0.281 (SpC) +

= 0.149 (SpC) +

0.02 5 (SpC) -

0.07 2 (SpC) -

N0 3 =0.007 (SpC)

104.648

15.445

15.118

11.094

0.953

40.225

60.144

1.528

27.738

- 4.361

Corre 
lation 
coeffi 

cient

0.83

.87

.69

.72

.29

.82

.42

.70

.70

.70

.70

.65

Percent 
explained 
variance

68

75

47

51

8.3

68

17

49

49

49

49

42

Standard 
error of 
estimate 
(mg/L)

30

24

15

5.1

1.2

5.4

1.6

21

11

1.9

5.1

0.58

Results of regression analyses relating specific conductance to water discharge (Q)

j^ 0£ Water discharge 
measure- , ("  ' s/ 

ments Maximum Minimum

Standard error 
of estimate  , .. Percent   . ... Correlation , . ,Regression equation .... . . explaineds M coefficient K . 

________________________variance Log units Percent

262 9.600 263 SpC = 1,326 Q
-0.05577

-0.29 1.7 0.047 11
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NORTH PLATTE RIVER BASIN 

06690500 North Platte River near Keystone, Nebr.

Location.--Lat 41°12'30", long 101°37'50", in Site sec. 1, T.14 N., R.38 IV., Keith County, Hydro- 
logic Unit 10180014, on right bank 0.2 mi downstream from diversion dam of Sutherland 
Reservoir supply canal and 2.5 mi southwest of Keystone.

Drainage area (revised).--29,500 mi2 , approximately, of which about 25,800 mi 2 contributes
directly to surface runoff. Approximately 4,000 mi2 in Great Divide basin is not included.

Period of record.--Water year 1973 to current year.

Statistical data for selected chemical constituents

No- o£ Max- 
Constituent Units measure-

ments lmum

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total 

Phosphorus, total

mg/L -

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L -
mg/L - 

mg/L -
mg/L - 

mg/L

Phosphorus, dissolved mg/L

Fecal coliform col/1"" -" 

Fecal streptococci col/]

Oxygen, dissolved 

Biochemical oxygen demand
(5-day) 

pH y pH

Color Co - Pt

.uu mi 

LOO ml -
mg/L - 

mg/L

units

units

157

19

19

19

19

19

19

19

19

19

19

19

19

18

19

19

19

13

19

848

529

250

67

22

89

11

257

200

22

0.8

28

150

70

500

1.1

0.13

8.5

10

Min 
imum

395

477

190

51

15

71

8.4

178

150

16

0.4

18

90

0

0

0.05

0.00

7.3

0

Mean

741

499

220

58

19

79

9.6

222

111

19

0.5

23

133

22

102

0.41

0.04

7.8

5

Median

750

494

224

58

19

78

9.4

221

181

19

0.5

23

138

20

39

0.30

0.03

7.6

5

Standard Ninetieth 
devi- percent - 
at ion ile

57

15

14

4.3

1.5

4.6

0.9

19

11

1.7

0.1

3.1

15

19

148

0.29

0.03

0.5

2.5

779

520

243

63

20

86

10

240

195

21

0.6

27

148

60

440

0.77

0.08

8.5

9

Tenth 
percent - 

ile

704

481

210

52

16

74

8.5

178

170

17

0.4

19

110

9

0

0.07

0.01

7.3

2
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NORTH PLATTE RIVER BASIN 

06690500 North Platte River near Keystone, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- 

(mg/L) ments

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

19

19

19

19

19

19

19

19

19

19

19

SDS

TH

Ca

Mg

Na

K

HCO

so4

Cl

Si

NO 2

Regression equation

= 0.233(SpC)+ 318.663

= 0.009 (SpC) + 213.253

= -0.013(SpC)+ 67.988

= 0.004 (SpC) + 15.365

= 0.066 (SpC) + 27.957

= 0.007 (SpC) + 4.014

3 = -0.174(SpC)+3S7.735

= 0.193(SpC) + 27.840

= 0.020(SpC) + 3.009

= 0.069 (SpC) - 30.985

-N0 3 = 0.002 (SpC) -1.374

Corre 
lation 
coeffi 
cient

0.47

*.02

*-.10

*.08

*.43

*.24

*-.28

.53

*.35

.67

*.24

Percent 
explained 
variance

22

0.04

.92

.73

18

5.8

7.7

28

12

45

5.9

Standard 
error of 
estimate 
(mg/L)

14

14

4.4

1.5

4.3

0.9

19

9.5

1.7

2.4

0.29

*Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No 0£ Water discharge 
(ft 3 /s)measure-

ments Maximum Minimum
Regression equation

Correlation 
coefficient

Percent 
explained

Standard error 
of estimate

variance Log units Percent

135 3,760 2.00 SpC = 756 0
-0.00440

1.1 0.045 10

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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South Platte River Basin

The South Platte River basin in Nebraska lies 
mostly in western Nebraska, extending from the Wyo 
ming and Colorado borders to the confluence of the 
North and South Platte Rivers in Lincoln County. Over 
half the basin in Nebraska is comprised of Lodgepole 
Creek drainage.

About 34,000 acres in the South Platte River and 
Lodgepole Creek valleys are irrigated by surface water 
diverted from both Lodgepole Creek and the South 
Platte River.

Descriptive statistics are available for four sta 
tions in the South Platte River basin (fig. 6).

Specific conductance averaged 1,730 umho/cm at 
the South Platte River at Julesburg, Colo., between 
1945 and 1969. At the South Platte River at Roscoe dur 
ing the period from 1975 to the present, the mean 
specific conductance was 1,890 umho/cm. Sodium and 
calcium are the principal cations, and sulfate is the prin 
cipal anion at both South Platte River stations. At 
Lodgepole Creek at Kimball, the mean specific conduc 
tance is 644 umho/cm. Calcium is the principal cation, 
and bicarbonate is the principal anion.

Water in the South Platte River is the most highly 
mineralized water moving across any border of 
Nebraska. It is heavily used and reused for irrigation 
along its entire course across northeastern Colorado. 
Some dissolved chemical constituents greatly increase in 
concentration during the reuse. This is particularly true 
of sulfate, sodium, and chloride, which are highly con 
servative constituents that tend to remain in solution 
once they are dissolved. On the other hand, calcium and 
bicarbonate are limited by solubility controls so that

they do not increase in concentration very much.
Mean specific conductance is 9 percent higher at 

Roscoe than at Julesburg. Different periods of record 
may account for the increase. The use and recycling of 
river water for irrigation increased steadily in Colorado 
and Nebraska during 1949-1969, the period of record 
for the South Platte River at Julesburg. Increased water 
use since 1969 may have been accompanied by in 
creased mineralization in the stream and may account 
for the 9 percent increase between Julesburg and 
Roscoe.

Streamflow in Lodgepole Creek is mostly over 
land runoff. Low rainfall combined with diversion for 
irrigation causes much of Lodgepole Creek to be dry 
during summer months. Data for the station at Kimball 
probably are not completely representative of water 
quality in Lodgepole Creek because of the proximity of 
the station to the sewage outfall from Kimball. At times 
during the summer, the only flow at the station may be 
effluent. Higher than normal concentrations of 
chloride, nitrite plus nitrate, phosphorus, and BOD are 
detected then. Also higher concentrations of fecal col- 
iform and fecal streptococcal bacteria are detected at 
these times.

Regression equations were developed between 
specific conductance and all 12 variables for the 2 Jules 
burg stations and the Lodgepole Creek station. Correla 
tion coefficients are above 0.80 for most of the principal 
constituents. Data are sufficient only for regression 
equations between dissoved-solids residue and specific 
conductance and between chloride and specific conduc 
tance for the Roscoe station.
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Figure 6. Location of water-quality sampling sites, South Platte River basin.
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SOUTH PLATTE RIVER BASIN 

06762550 Lodgepole Creek at Kimball, Nebr. 

Location.--Lat 41°14'50", long 103°38'32", in NW-sSWW-s sec. 28, T.15 N., R.55 W., Kimball County,
Hydrologic Unit 10190016, at bridge on county road 
edge of Kimball.

Period of record. --Water year 1973 to current year.

Statistical data

0.8 mi north of U.S. Highway 30 at east

for selected chemical constituents

No ' o£ Max- 
Constituent Units measure - imum ments

Specific conductance umho/cm

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus , to tal

mg/L 

mg/L 

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 
mg/L - 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

55

33 

19 

18

18

18

18

18

18

18

51

17

18

18

18

18

27

50

50

50

44 

43 

47 

51

48 

53

17

1,060

604 

538 

310

87

23

72

15

299

140

140

1.0

48

360

370

60

4.7

9.8

11

16

6.6

180,000 

140,000 

16.4

49 

8.5

40

Min 
imum

480

320 

313 

190

53

13

26

7.0

234

30

19

0.7

32

80

0

0

1.1

0.02

0.00

0.36

0.24 

170 - 

120 - 

2.6

2.0 

7.0

5

Mean

644

402 

388 

220

62

16

38

9.5

264

46

35

0.8

41

151

66
'22

2.2

1.7

1.7

2.0

1.2

10.5

11

7.7

20

Standard 
Median devi 

ation

597

385

220

63

16

37

8.9

270

41

28

1.1

42

145

40

20

2.2

0.82

1.2

0.81

0.64 

8,400 - 

4,200 - 

10.1

8.1

7.8

20

136

71 

64 

26

7.9

2.2

10

2.3

22

25

21

0.1

4.6

68

86

17

0.82

2.2

2.0

2.6

1.5

2.7

9.4 

0.3

9.9

Ninetieth 
percent- 

ile

880

490

240

70

18

49

14

290

69

48

0.9

47

270

160

50

2.9

3.9

2.2

4.4

3.7 

- 58,000 

- 15,000 

13.5

22 

8.2

35

Tenth 
percent - 

ile

520

338

200

55

15

29

7.3

238

31

22

0.0

35

90

10

0

1.3

0.22

0.58

0.42

0.33 

920 

260 

6.8

3.2

7.3

0
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SOUTH PLATTE RIVER BASIN 

06762550 Lodgepole Creek at Kimball, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Corre- 
Dissolved No. of . lation 

constituents measure- Regression equation coeffi- 
(mg/L) ments cient

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N03 )

34

19

19

19

19

19

19

19

19

53

19

27

RDS =

SDS =

TO = 0

Ca = 0

Mg = 0

Na = 0

K = 0.

HC0 3 =

SO =bu4

Cl - 0

Si = 0

N0 2 -N0

0.4 64 (SpC) +

0.500 (SpC) +

.107 (SpC) +

.030 (SpC) +

.008 (SpC) +

.121 (SpC) -

22(SpC) -3.

0.1 09 (SpC)

107.629

75.966

152.560

43.209

10.915

34.131

997

+ 197.104

0.154 (SpC) - 49.709

.144 (SpC) -

.017 (SpC) +

55.919

30.359

3 = 0.003(SpC) + 0.317

0.95

.95

.49

.46

.46

.87

.90

.57

.76

.88

*.44

*.25

Percent 
explained 
variance

90

90

24

21

21

75

82

33

58

78

20

6.1

Standard 
error of 
estimate 
(mg/L)

22

21

23

7.2

2.0

8.6

1.3

19

16

11

4.3

0.81

Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

x. r Water discharge**' °f (ft 3/s)
measure-   -  - -   
ments Maximum Minimum

Regression equation
  . .. Percent 
Correlation . . , 

--. . . explained 
coefficient .

variance

Standard error 
of estimate

Log units Percent

55 15 0.31 SpC = 730 Q
-0.11628

-0.67 45 0.062 14
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SOUTH PLATTE RIVER BASIN 

06764000 South Platte River at Julesburg, Colo.

Location.--Lat 40°58'46", long 102°15'15", in NW%NE% and SEINE'S (two channels) sec. 33, T. 12 N., 
R.44 W., Sedgwick County, at gaging station at bridge on U.S. Highway 385, 0.9 mi southeast 
of Julesburg, 3 mi upstream from Colorado-Nebraska State line, and 8 mi downstream from 
Lodgepole Creek.

Drainage area.--23,158 sq mi.

Period of record.--October 1945 to September 1969.

Statistical data for selected chemical constituents

No. of Max- 
Constituent Units measure- 

. imum ments

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

\Il t*Y*l ^O + Til ^Y*3^^ 3Q W

. dissolved
Nitrate as N, dissolved

Nitrate as N03 , dissolved

Ammonia N, total

Organic N, total

Phosphorus , total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L-

mg/L

mg/L

mg/L

mg/L

mg/L

ma/T.

Fecal coliform col/100 ml

Fecal streptococci col/100 ml

Oxygen, dissolved

Biochemical oxygen demand
(5-day)

pH l y) pH

fYilnr Tn - Pt

mg/L

mg/L-

units

imi t^

396

379

109

1U8

1U8

oQr355

33U

169

168

153

1U6

87

51

19

25

72

1

1

56

U3

U8

1U9

li=;

2500

i860

1660

860

2U9

151

279

26

, ,

930

110

1.1
,

560

6UO

UlO

1.9

10

1.2

720

12,000

13.0

8.8 
ift

Min 
imum

291

U29

UfiQ

150

36

13
,

0.9

1U2

9-5

0.1*

0.30

9 Q 
.0

100

0

0

0.00

0.5

0.00

1* 0

20

6.5

6.6
9

Standard Ninetieth Tenth
Mean Median devi- percent- percent - 

ation ile ile

1730   

1350   

1380

177   

53  

161  

15  

276

672

66  

0.71

26  

250

52   

66  

O £r\

0.01

0.16
0.30  

128   

592   

8 r-

7.7   

7

319            

T Q*7

127             

o£

111        
35             

 3 ft

C-]

±4?

17 _________________

7.3 _________________

63            

108     __    _ 

HO _______________

0.50  __ _  _  _ 

1.7            

   0.31             

n QT  107            

1760 -__ _ _______

1.7        

0.3          

k 9 ____________      
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SOUTH PLATTE RIVER BASIN 

06764000 South Platte River at Julesburg, Colo.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS) 

Hardness as CaC0 3 (TH) 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Ma) 

Potassium (K) 

Bicarbonate (HC0 3 ) 

Sulfate (S04 ) 

Chloride (Cl) 

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N0 3 )

No. of 
measure- Regression equation

ments

379 

110 

390 

1W 

1U8 

381

1U6 

33k

169

168 

1U6

2U

RDS -0.837(SPC) - 105.550

SDS -0.707 (SpC) + 76.068

TH =0.389(SPC) - 3U.578 

Ca -0.097(SpC) + U.2^2

Mg =0.032(SpC) - 3.856 

Na -0.1Q5(SpC) 20.875

K =0.007(SpC) + 3.529

HC03 -0.115 (SpC) + 76.U12

SO^ -O.U25(SpC) - 77.61*2 

Cl = O.OU5(SpC) - 12.77**

Si =0.005 (SpC) + i6.U78

N02-N0 =0.00005(SpC)+0.528

Corre 
lation 
coeffi 
cient

0.98 

.91 

.97 

.88 

.75 

.96

.57 

.7U 

.95

.85 

.21

*.OU

Standard Percent . 
, . , error of explained . . . . estimate variance , /T ,. 

(mg/L)

Qi

<2h ________

TQ

56      

Q-3 __ _____

32 ________

5U ________

91 ________

72 ________ 

U.6 _______

.16      

*Not significant at the 95 percent confidence level; the regression equation should not be used to 
predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No of Water discharge 

measure-    ̂   '-^    
ments Maximum Minimum

Regression equation
_ , .. Percent Correlation , . , ...... . explainedcoefficient v .

variance

Standard error 
of estimate

Log units Percent

395 18,500 9.7 SpC = 2316Q~'°5TT5 -0.36 13
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SOUTH PLATTE RIVER BASIN 

06764200 South Platte River near Julesburg, Colo.

Location.--Lat 41°00'59", long 102°10'34", in SE%NW% sec. 13, T.12 N., R.43 W., Deuel County, Nebr. 
at diversion to Western Canal about 1.7 mi downstream from Colorado-Nebraska State line, 
4.7 mi downstream from gaging station at Julesburg, and about 6 mi northeast of Julesburg.

Drainage area.--25,200 mi 2 , approximately. 

Period of record.--July 1969 to June 1973.

Statistical data for selected chemical constituents

No. of
Constituent Units measure - imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total

Phosphorus, dissolved 

Fecal coliform col/1 

Fecal streptococci col/1 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH PH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L   

mg/L- 

mg/L  

mg/L

mg/L 

LOO ml 

LOO ml 

mg/L   

mg/L 

units

units

1*8

35

20

1*0

37

37

21

22

32

1*0

1*0

22

21

21

21

18

25 

23

36

33

1 - 

32

21*

2160

1670

1550

770

210

68

208

21*

358

810

88

2.0

1*6

1*50

3l*0

600

1*.T 

5-1

5.0

0.63

8.1*

1*0

Min 
imum

897

672

1050

31*0

100

31

ll*0

9-1*

181

283

30

0.6

13

220

10

10

Q.01 

0.06

0.05

0.02

7.3

1*

Mean

1760

1380

1360

652

173

51*

176

16

279

657

71

1.0
21*

280

81*

98

1.8 

2.1

0.58

0.23

2.3 

8.0

ll*

Standard Ninetieth 
Median devi- percent - 

at ion ile

1830

ll*20

1370

680

188

56

180

16

278

678

72

0.9

23

267

37

60

1.6 

2.1

0.36

0.15

8.1

9

27!*

229

ll*2

102

28

7.0

20

3.2

1*8

118

12

0.3

7.0

1*8

88

133

1.2 

1.3

0.82

0.19

0.3

10

2020

1600

1560

71*0

205

61

200

20

327

782

81*

1.1*

30

320

150

180

3.1* 

3.8

1.0

0.52

8.3

23

Tenth 
perc ent 

ile

1300

1100

1120

510

130

1*7

152

12

200

530

61

0.7

17

21*0

15

20

0.60 

0.6l

0.12

0.05

7-7

5.0
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SOUTH PLATTE RIVER BASIN 

06764200 South Platte River near Julesburg, Colo.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Corre- 
Dissolved No. of lation Percent 

constituents measure- Regression equation coeffi- exPlained 
(mg/L) ments cient variance

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

35

20

ho

37

37

21

22

32

ho

ho

21

25

RDS =0.859 (SpC) -

SDS =0-773 (SpC) -

TH =Q.372(SpC) -

Ca =0.109 (SpC) -

Mg =0.02l(SpC) +

Na =0.078 (SpC) +

K =Q.01l(SpC) - 1*

ECO =0.101* (SpC)

SO^ =0.1*1*1* (SpC) -

Cl =Q.Ol*2(SpC) -

Si =Q.02l(SpC) -

111.105

52.295

1.681*

20.121*

17.082

32.9^6

.923

+ 93.771

123.1*73

3.179

lU.312

N02-N03 =0.0009(SpC) + 0.11*1

0.96

  95

  91

.86

.66

.66

.58

.61

  9H

.85

  51

*.22

91

91

81*

7H

1*3

Ul*

31*

37

88

73

26

5.0

Standard 
error of 
estimate 
(mg/L)

68

1*1*

1*2

ll*

5.U

15

2.7

3.8

1*1

6.5

6.2

1.2

*Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge
measure- (^ /s )

ments Maximum Minimum
Regression equation

~ n .. Percent Correlation n . , -_. . . explained coefficient F .
variance

Standard error 
of estimate

Log units Percent

1*8 7120 20 SpC = 261*5Q'-.07210 -0.56 31 0.068 16
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SOUTH PLATTE RIVER BASIN 

06764880 South Platte River at Roscoe, Nebr.

Location.--Lat 41°07'33M ) long 101°34'35", in NW%SW-s sec. 4, T.13 N., R.37 W., Keith County,
Hydrologic Unit 10190018, at bridge on access road between U.S. Highway 30 and Interstate 80,
about 0.5 mi southeast of Roscoe.

Period of record.--July 1975 to current year.

Statistical data for selected chemical constituents

No. of _
Constituent Units measure- . imum ments

Specific conductance umho/cm

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC0 3 

Calcium, dissolved 

Magnesium, dissolved 

Sodium, dissolved 

Potassium, dissolved 

Bicarbonate ion 

Sulfate, dissolved 

Chloride, dissolved 

Fluoride, dissolved 

Silica, dissolved 

Boron, dissolved 

Iron, dissolved 

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

ug/L 

ug/L 
mg/L - 

mg/L - 

mg/L - 

mg/L

mg/L

mg/L

mg/L

Fecal coliform col/100 ml

Fecal streptococci col/100 ml

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH 7 pH

Color Co - Pt

mg/L

mg/L 

units 

units

27

18 

8 

8 

8 

8

9 
8

9 

9

27 

9

9 

9 

9 

9

28

28

28

20

15

23

28

27 

28 

9

2600

1800 

1520 

770 

200 

65

200 

18

306 

800

99
0.8

2.3 

300 

20 

UUO

0.39

U.2

O.U5

0.28

5500

U500

1U.8

5.U 

8.2 

1U

Min 
imum

15^0

1170 

1150 

570 

lUO 

50

lUO 

15 

230 

560

60 

O.U 

8.2 

220 

0 

20

0.00

0.20

0.07

0.00

Ul

52

8.U

1.0 

7.1 

U

Standard 
Mean Median devi 

ation

1890 1900

lUUO lUUo

 } -370 _____

675 ______\j ( j -.-.-.   .

175     

C7 ___ __ .

1 "7£

16     

pCTQ

696     

8l 82

0 7    l

18
071 ____ _

1 6 ____

no ______

0.08 0.06

1.0 0.86

0.21 0.21

0 . 16 0 . 17

719 lUO

515 200

11.2 11.5

3.0 3.2 

7.6 7-7 

6     

2^5

170 

13U

75 

22 

5-0 

21 

0.9 

28 

92

8.1 

0.1

U.5 

25 

7 

128

0.08

0.79

0.09

0.07

1U30

9^0

1.6

1.2 

0.3 

3.1

Ninetieth Tenth 
percent- percent- 

ile ile

2100 1570

1700 1200

           

90 69

0.17 0.00

1.8 O.U5

0.3U 0.11

0.26 0.07

1800 55

1100 105

13.0 8.7

5-0 l.l 

8.0 7.3
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SOUTH PLATTE RIVER BASIN 

06764880 South Platte River at Roscoe, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- Standardn .. Percent -lation - . , error of,.,.. explained . . _coeffi- . estimatecient variance (mg/L)

Dissolved solids, residue (RDS) 17

Dissolved solids, sum (SDS) _____

Hardness as CaC0 3 (TH)   -

Calcium (Ca)    

Magnesium (Mg) _____

Sodium (Na) _____

RDS =O.U86(SpC) + 53U.053 0.76

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

26 Cl =0.019(SpC) + UU.852 0.57

58

33

llU

6.8

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge 
measure- ("  / s -^ 

ments Maximum Minimum

Standard error 
of estimateCorrelation , Regression equation . . explained

_________________________variance Log units Percent

900 0.12 SpC = 1658Q' 02976 O.U5 20 0.050 12
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Middle Platte River Basin

The Middle Platte River basin is in central 
Nebraska. It extends from the confluence of the North 
and South Platte Rivers in Lincoln County to the con 
fluence of the Platte and Loup rivers in Platte County 
and includes the Platte River and several tributaries.

Of the approximately 2,765,000 acres of land in 
the basin, about 1 million acres, or 36 percent, are ir 
rigated farmland. This is the greatest amount of ir 
rigated land in any of the 13 basins. About 230,000 
acres are irrigated by diverted surface water, more than 
half of which are in the Tri-county area of Gosper, 
Phelps, and Kearney counties (NSWCC, 1971). Water, 
during peak demand periods, is diverted from the Platte 
River into the Tri-county Supply Canal near North 
Platte.

Seventeen sampling sites in the basin have suffi 
cient data for statistical analysis (fig. 7). Of these, nine 
are on the Platte River, six on tributaries, and two on 
canals or reservoirs. Of the sites on the Platte River, 
data for four represent the entire flow, while data for 
five represent flow of individual channels. For the 
Platte River at Brady, data are available separately for 
channel 1 and channel 4 and for the combined flow of 
all channels. Likewise, for the Platte River near Over- 
ton, data are available for the north channel, the south 
channel, and combined flow. For the Platte River near 
Kearney, data are available for the north channel only.

Mean specific conductance of the Platte River in 
creased from 727 umho/cm at Brady to 847 umho/cm 
at Grand Island and decreased to 828 umho/cm at Dun- 
can. Generally, means of specific conductance for the 
tributaries are slightly higher. Tributaries like Spring 
Creek near Lexington carry irrigation return flow most 
of the year, which may account for their higher means. 
Principal cations at Platte River stations and at the 
Spring Creek, North Dry Creek, Tri-county Supply 
Canal, and Johnson Reservoir stations are calcium and 
sodium; principal anions are bicarbonate and sulfate.

The Wood River is the principal tributary entering 
the Platte River from the north in the Middle Platte 
River basin. Throughout the upper half of the Wood 
River basin, flow is maintained strictly by overland 
runoff. The mean specific conductance is 990 umho/cm 
at Wood River near Grand Island but is lower both 
upstream near Alda and downstream near Chapman. 
From Grand Island downstream, sodium and calcium 
are the principal cations, whereas upstream from Grand 
Island, calcium is the principal cation. Bicarbonate is 
the principal anion throughout.

The quality of water in the Wood River near 
Grand Island and near Chapman, in the North Channel 
of the Platte River near Kearney, and for part of its 
period of record in Spring Creek near Lexington is af

fected by sewage effluent. Mean concentrations of 
chloride, nitrite plus nitrate, dissolved phosphorus, and 
BOD are noticeably higher at these stations than at sta 
tions not affected by effluent. The effect of the effluent 
can clearly be seen by comparing concentrations for 
Spring Creek at Lexington with those for a site not af 
fected significantly by effluent. (See table 2.)

Table 2. Comparison of concentrations of selected 
constituents to show the effect of sewage effluent on 
Spring Creek near Lexington

Constituent
Platte River near 

Overton (north channel)
Spring Creek 

near Lexington

Mean NO 2 + NO3 (mg/L) 0.59 
Mean chloride (mg/L) 25 
Mean dissolved

phosphorus (mg/L) .08 
Mean biochemical

oxygen demand
(mg/L)    -- 2.7

2.3
74

1.6

12.3

A similar comparison may be made to show the 
effects of sewage effluent on the Wood River near 
Grand Island. (See table 3). The Wood River near Alda 
station is upstream from the Grand Island sewage- 
treatment plant, whereas the Wood River near Grand 
Island station is downsteam.

Table 3. Comparison of concentrations of selected 
constituents to show the effect of sewage effluent on 
Wood River near Grand Island

Wood River Wood River near 
Constituent A|da Grand |s|and

Mean chloride (mg/L)      -
Mean dissolved phosphorus

(mg/L)--    ------- 
Median fecal coliform

(col/100 ml)         - .......

53

i 2

- 3,150

103

3.0

99 400

Even with the larger amounts of nitrite plus 
nitrate in water in the tributaries and with the massive 
irrigation development and its attendant use of fer 
tilizers, there is no significant increase in nitrite plus 
nitrate in Platte River water as it passes through the 
Middle Platte River basin.

Results of regression analyses indicate that corre 
lation coefficients generally exceed 0.8 for most consti 
tuents for Platte River stations in the basin. The excep 
tions are potassium, silica, nitrite plus nitrate, and
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sometimes bicarbonate. There is no significant relation- Correlations coefficients for dissolved solids, 
ship between water discharge and specific conductance sodium, and chloride generally exceed 0.9 at the 
for most of these stations. This is because specific con- downstream sites on Wood River, which means that 
ductance, as for most of the constituents, varies over a changes in concentrations of these constituents are 
much narrower range than does water discharge or be- closely related to changes in specific conductance, 
cause the range of conductance may be controlled by 
factors other than water discharge.
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Figure 7. Location of water-quality sampling sites, Middle Platte River basin.
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MIDDLE PLATTE RIVER BASIN 

06765700 Supply Canal (Tri-County Diversion) near Maxwell, Nebr.

Location.--Lat 41°03'50", long 100°38'50", in sec. 28, T.13 N., R.29 IV., Lincoln County, at gaging
station at Parshall flume near Maxwell. 

Period of record. --March 1951 to September 1972.

Statistical data for selected chemical constituents

No. of Max._
Constituent Units measure - 

. unurn ments

Specific conductance ur 

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC03 

Calcium, dissolved 

Magnesium, dissolved 

Sodium, dissolved 

Potassium, dissolved 

Bicarbonate ion 

Sulfate, dissolved 

Chloride, dissolved 

Fluoride, dissolved 

Silica, dissolved 

Boron, dissolved 

Iron, dissolved 

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus , total 

Phosphorus, dissolved 

Fecal col i form col/] 

Fecal streptococci col/1 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

nho/an 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

ug/L 

ug/L 

mg/L 

mg/L 

mg/L .

mg/L -

mg/L _

mg/L 

mg/L 

.00 ml -

LOO ml -

mg/L -

mg/L _

units 

units

222 

19U

Uo

200 

78 

78 

200 

78 

222

81 

78

78 

78 

76 

52 

15

17 

31

1 . 

33

222 

U2

1U30

1070 

910

530 

126 

38 

128 

26 

279

U22 

1*H

0.9

35 

220 

390 

120

1.2 

1.6

0.18

8.U 

20

Min 
imum

59U

39^ 

U52

186 

50 

13 

U8

7.U 

172

1U3 

13

0.3 

6.U 
1*0 

0 

0

0.00 

0.00

0.01

6.7 

0

Standard Ninetieth Tenth 
Mean Median devi- percent- percent - 

ation ile ile

867     

591     
CTQ-3 ______

270         

72     

22     

Qn

]_]_ _______

223      

229     

pc ______

0.6    

pk ___
137     

39 ______

26     

0.37     

0.57     

n 01 ________

.07     

7.7     

6     

161 _________________

100       

68 ____________

18 ___________

6 1 ___________

-| c __________

n Q

(. (.

 3,0 ____________________

T0 _ ___  ________

 3k ______________________

f) OQ ___ _

0 ns ________

o u ______________
k 7 ______________
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MIDDLE PLATTE RIVER BASIN 

06765700 Supply Canal (Tri-County Diversion) near Maxwell, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of
measure-
ments

Regression equation

Corre- _ . Standard, .. Percent .lation n . , error of-_. explained .. .coeffi- . estimatevariance , /T . 
cient__________(mg/L)

Dissolved solids, residue (RDS) 193 RDS =0.8o4(SpC) - 98.691 0.99 99 ________

Dissolved solids, sum (SDS) 39 SDS =0.796(SpC) - 109.253 .98 97 _______

Hardness as CaC0 3 (TO) 199 TH =0:442(SpC) - 93.068 .97 94 ________

Calcium (Ca) 77 Ca =0.!04(SpC) - 17.723 .89 79 _______

Magnesium (Mg) 77 Mg =0.039(SpC) - 11.768 .96 92     

Sodium (Na) 199 ua =0.o84(SpC) +7.479 .88 77 ________

Potassium (K) 77 K =0.004(SpC) + 8.033 .26 6.9      

Bicarbonate (HC0 3 ) 221 HC03 =0.056(SpC) + 175.065 .50 24 ________

Sulfate (S04 ) 80 SO^ =0.463(SpC) - 171.775 .98 96 ________

Chloride (Cl) 77 ci =0.o4o(SpC) - 9-984 .92 84 ________

Silica (Si) TT si _ _o.008(SpC) + 31.313 *-.2l 4.3   -  

Nitrite + Nitrate as N (N0 2 -N0 3) 16 N02-N0 =0.002(SPC) - 1.201 .82 66 ________

*Not significant at the 95 percent conficence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)
No. of Water discharge                         ^ Standard error

mMQiirp- (ft 3/s) _. . .. Correlation n . , of estimatemeasure .  ^  L_J.    Regression equation . . explained               
ments Maximum Minimum________________________ variance Log units Percent

221 2240 606 SpC = 308Q' 139 T 0.22 4.7             
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MIDDLE PLATTE RIVER BASIN 

06765980 Platte River at Brady, Nebr. (Channel 1)

Location.--Lat 41°01'10", long 100°22'16" (channel 1); lat 40°59'22", long 100°22'39" (channel 4), 
in sees. 11 and 23, T.12 N., R.27 W., Lincoln County, at gaging station at highway bridges 
0.5 mi and 2.5 mi, respectively, south of Brady, and 18 mi downstream from confluence of 
North Platte and South Platte Rivers.

Drainage area.--60,200 mi 2 , approximately.

Period of record.--November 1950 to September 1972.

Statistical data for selected chemical constituents

Constituent
No - Of vuMax~ 

Units measure-ments lmum

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal coliform col/] 

Fecal streptococci col/] 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L - 

mg/L 

mg/L 

mg/L 

LOO ml - 

LOO ml - 

mg/L - 

mg/L - 

units

units

67

38

1*3

1*5

1*5

Ul*

1*5

HI*

67

U6

1*5

1*1*

1*1*

HI*

29

17

17 

32 
1*9

21

3
1*5

67

35

991

637

591*

291*

79
21*

76

2U

251*

2Ul

20

0.9

1*1

290

110

210

0.99

0.85 

3.8

1.1*

0.39 
0.17

8.5

25

Min 
imum

1*08

28U

301;

137

1*0

9.0

29

7.3

168

60

7.1*

0.3

21

20

0

0

0.00 

0.00 

0

0.02

0.12 

0.02

7-3

2

Standard 
Mean Median devi 

ation

627

392

391*

191

55

13

1*9

9.6

213

115

13

0.5

31*

88

31

27

0.25

0.3l* 

1.2  

O.Ul 

0.22  

0.07

8.0

6

613

385

390

188

51*

13

1*8

9.3

212

113

12

0.5

36

82

18

0

O.lU 

0.25

O.UU

0.07

8.0

U

126

69

67

29

7-1*

3.2

13

2.5

18

38

3.9

0.1

1*.5

1*7

30

52

0.27

0.29 

1.2

0.29

o.oi*

0.3

5.U

Ninetieth Tenth 
percent- perc ent 

ile ile

770

U80

1*90

230

66

18

67

11

238

173

19

0.7

UO

135

63

58

0.55 

0.80

0.67

O.ll

8.3

12

U80

316

313

160

1*8

10

32

7.8

191

72

8.3

0.5

28

1*7

0

0

0.00 

0.00

0.16

0.03

7-7

3
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MIDDLE PLATTE RIVER BASIN 

06765980 Platte River at Brady, Nebr. (Channel 1)--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 ) 

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

No. of 
measure- Regression equation
ments

38 RDS =0.670(SpC) + 9-U88

U3 SDS =0.657(SpC) + U-71U

U5 TH =0.263(SpC) + 36.U66

U5 Ca =0.059 (SpC) + 20.06U

UU Mg =0.030(SpC) - U.632

U5 Na =0.125 (SpC) - 25-182

UU K =0.016 (SpC) - .172

Corre 
lation 
coeffi 
cient

0.96

-99

.92

.83

.98

.96

.68

67 HCO =0-102 (SpC) + 1U8.652 .71 

U6 SO^ =0.3U9(SpC) - 91.666 .98

U5 Cl =0.036(SpC) - 8.U25

hh Si = -,026(SpC) + U9.U28

17 K02-K0 =0.0008 (SpC) -0.

.95

-.59

307 *.2h

*Not significant at the 95 percent confidence level; the regression equation 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water

No of Water discharge 
measure- (" ' s ' ncpl

&

ments Maximum Minimum

67 9550 57 SpC

Correlation  ess ion equation /.»    coefficient

= 339Q' 1135T 0.70

Percent 
explained 
variance

1*8

Percent 
explained 
variance

92

97

85

70

95

92

1*6

50 

96

90

35

5.8

should not

Standard 
error of 
estimate 
(mg/L)

20

11

11

U.I

  7

3.9

1.9

13 

7.8

1.2

3-7

.27

be used

discharge (Q)

Standard error 
of estimate

Log units

0.062

Percent

lU
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MIDDLE PLATTE RIVER BASIN 

06765990 Platte River at Brady, Nebr. (Channel 4)

Location.-Lat 41°01'10", long 100°22'16" (channel 1), lat 40°59'22", long 100°22'39" (channel 4), 
in sec. 11 and 23, T.12 N., R.27 W., Lincoln County, at gaging station at highway bridges 
0.5 mi and 2.5 mi, respectively, south of Brady and 18 mi downstream from confluence of North 
and South Platte Rivers.

Drainage area.--60,200 mi2 , approximately.

Period of record.--November 1950 to September 1972.

Statistical data for selected chemical constituents

No. of Max- 
Constituent Units measure- imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
..dissolved 
Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus , total 

Phosphorus, dissolved 

Fecal col i form col/3 

Fecal streptococci col/3 

Oxygen, dissolved

Biochemical oxygen demand 
H (5-day) 

pH pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L _ 

mg/L 

mg/L 

mg/L 

LOO ml _ 

LOO ml 

mg/L - 

mg/L 

units

units

6U

36

37

U3

U2

U2

U3

U2

65

UU

U3

1*2

1*1

1*0

27

16

17 

27 

1*8

19 

3 

U5

65

31*

880

56U
586

292
85

23
70

20

290

200

28

0.9

50

190

120

70

1.7 

1.7 

7.6

0-70 

0.39 

0.25

8.3

32

Min 
imum

581

1*1*3

1*21*

212

53

15
1*3

12

191*

120

15

0.1*

30

10

0

0

0.00 

0.1*0

0.00

0.00 

0.06 

0.01

7.3

0

Mean

759

513

509

259

73

19

55

ll*

253

15U

20

0.6

1*2

102

21

23

0.8U 

1.1

U.l

0.30 

0.21 

0.06

8.0

6

Standard 
Median devi 

ation

762

509

50U

259

7U

20

56

lU
256
152

20

0.6

U3

110

10

22

0.83 

1.0

0.31

0.06

8.0

u

U7

26

3U

18

6.2

1.5
5.3

1.6

15

16

2.3

O.i

3.6

32

2U

22

O.U8 

0.38

1.8

O.i6

O.OU

0.3

6

Ninetieth Tenth 
percent- perc ent 

ile ile

807

5U5

553

285

80

22
62

16

268

178

2U

0.6

U6

137

50

60

i.U 

1.6

O.U7

O.ll

8.3

10

712

U80

U6U

2UO

6U

18

50

13

237

138

18

0.5

39

6l

0

0

0.10

0.58

0.00

0.03

7.6

2
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MIDDLE PLATTE RIVER BASIN 

06765990 Platte River at Brady, Nebr. (Channel 4)--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Corre- 
Dissolved No. of lation 

constituents measure- Regression equation coeffi- 
(mg/L) ments cient

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N02-N0 3 )

*Not significant at the 95 percent

35 RDS =0.357(SpC) + 250.770 0-57

36 SDS =0.1*92 (SpC) + 11*0.602 .80

1*2 TH =0.239(SpC) + 81.377 -73

1*1 Ca =0.061*(SpC) + 21*. 980 .62

1*1 Mg =0.02l(SpC) + 3.289 .73

1*2 Na =0.07l*(SpC) - .572 .7!*

1*1 K =0.008(SpC) + 7.623 *.27

6k HCO =0.ll*3(SpC) + 11*5-355 -50

1*3 SO, =0.220 (SpC) - 10.35^ .73

1*2 Cl =0.035(SpC) - 5.932 .79

1*0 Si =O.Ol6(SpC) + 30.061* *.23

17 N02-N0 =0.0008 (SpC) +0.200 *.05

confidence level; the regression equation

Standard Percent ,. . . , error of explained .. . . estimate variance , /T . 
(mg/L)

33

65

5U

38

53

5U

7.2

25

53

62

5-5

.28

should not be

22

20

12

l*.l*

1.0

3.6

1.6

12

11

1.5

3.6

.U9

used
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water

No. of Water discharge 
measure- (ft /s) Regre
ments Maximum Minimum

61* 120 21* SpC

  , ... Percent Correlation . . , :ssion equation __ . . explained
variance

= 661*Q' 03298 *0.17 3.0

discharge (Q)

Standard error 
of estimate

Log units

0.027

Percent

6.2
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MIDDLE PLATTE RIVER BASIN 

06766000 Platte River at Brady, Nebr.

Location.--Lat 41°01'10", long 100°22'16 !! (channel 1), lat 40°59'22", long 100°22'39" (channel 4), 
in sec. 11 and 23, T.12 N., R.27 W., Lincoln County, at gaging station at highway bridges 
0.5 mi and 2.5 mi, respectively, south of Brady and 18 mi downstream from confluence of North 
Platte and South Platte Rivers.

Drainage area.--60,200 mi 2 , approximately.

Period of record.--November 1950 to September 1972.

Statistical data for selected chemical constituents

No. of ..
Constituent Units measure - imum ments

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Mi t'TT I"*3 + n 1 1" Ta 1" f* t\ Q M
dissolved

Nitrate as N, dissolved

Nitrate as N03 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved ...^

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L -

mg/L

mg/L

mg/L .

mg/L .

mg/L .

mcr/T.

Fecal coliform col/100 ml

169

167

15

169

1*2

1*2

169
 jO

169

1*2
iQ

iQ

oQ

28

2

13

35

1

1900

1520

1390

761*

- oQ

81*

172

12

oc Q

rr/T O

55
0.8

1*1*

61*0

2l*0

50

0.59

3.2

Min 
imum

1*01

270

257

133

iQ

9.2

25

ll*l*

68

6.5
0.3

15

30

0

30

O.ll*

o.io

Standard Ninetieth Tenth 
Mean Median devi- percent- percent - 

at ion ile ile

727   

1*91*  

566   

2l*8  

80  

23   

cQ5o   

9.9   

226
211*

21
0.5   

31*   

122   

21 __

1*0

O oQ

1.6  

0.11     

256
__ TOP _______

111          

1*0

__ T Q ____________________

_ po _

__ T O _________

_ pc _______

__ 1Q7 _______

__ T O _______

0.1               

_ 7 p __ __

__ QC _________________ _

O.ll* _________________

0.82 _ _____  ______

Fecal streptococci col/100 ml

Oxygen, dissolved

Biochemical oxygen demand
(5- day)

pH pH

Color Co - Pt

mg/L -

mg/L -

units

units

169

20

8.1*

1*3

6 7

1

7
/*

8    

0.3 -    _________

9 0
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06766000 Platte River at Brady, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. o f 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS) 

Hardness as CaC03 (TH) 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Bicarbonate (HG0 3 ) 

Sulfate (S04 ) 

Chloride (Cl) 

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N0 3 )

165 RDS =0.8UU(SpC) - 108.238

168 TH =O.U29 (SpC) - 63.521

Ul Ca =0.098 (SpC) - .879

Ul Mg =O.OU6(SpC) - lU.820 

167 Na =0.085(SpC) - U.057

37 K = -.OOl(SpC) + 10.660 

167 HCO =0.082 (SpC) + 166. 3Ul 

U3 SO^ =0.1*92 (SpC) - 188.286 

Ul Cl =0.032(SpC) - 5-33U 

37 Si = -.012(SpC) + U3.207

Corre 
lation 
coeffi 
cient

1.0

.99

.98 

.98 

.96 

*-.2U 

.8U 

l.O 

.99 

-.U8

Standard Percent . . . , error of explained . . . r . estimate variance ,. ... 
(mg/L)

98     

96     

96      

91     

5.6     

i «           

99      

98     

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge 
measure- (^ /s) 
ments Maximum Minimum

Regression equation
  n ... Percent Correlation . . , ... . . explained coefficient r .variance

Standard error 
of estimate

Log units Percent

167 10,000 3.7 SpC - -.05216 0.21 U.2
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06767040 Johnson Reservoir below powerplant No. 2 near Lexington, Nebr.

Location.--Lat 40°41'02", long 99°44'39", in Nt&NE^ sec. 7, T.8 N., R.21 W., Gosper County, in
tail race below Johnson powerhouse No. 2, 6 

Period of record. - -March 1957 to June 1971.

Statistical data

mi south of Lexington.

for selected chemical constituents

No. of Max- 
Constituent Units measure-

ments Mum

Specific conductance umho/cm

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal coliform col/1 

Fecal streptococci col/'. 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

mg/L 

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L 

mg/L _ 

mg/L 

mg/L 

mg/L 

mg/L- 

mg/L- 

mg/L 

LOO ml- 

LOO ml .. 

mg/L- 

mg/L- 

units

units

23

21

3
22

21

21

22

21

22

23

22

22

22

21

19

17

2 

21

1

22

11

1120

79U

723 

368

91

3U

102

13

232

378
Itl

0.8

32

180

110

70

0.11 

1.8

8. It

6

Min 
imum

63U

It56

605 

18U

Itl

16

60

10

172

lltO

18

O.lt

7.1

26

0

0

0.10 

0.00

7.2

2

Mean

852

588

683 

256

67

22

82

11

202.

235

26

0.6

19

137

3U

19

0.10 

0.35

O.Olt

7.6

It

Median

835

565

250

65

22

82

11

20lt

227

25

0.6

18

llt7

21

8

7.6

It

Standard 
devi 
ation

121

96

68 

52

15

It. 8

11

1.1

12

62

6.1

0.1

5.8

36

33

25

0.39

0.3

1.5

Ninetieth Tenth 
percent- percent - 

ile ile

1000 715

720 It80

330 197

88 It8

28 17

96 69

13 10

217 190

320 2lt3

35 21

0.7 0.6

26 11

172 100
93 10

66 0

8.0 7.3

5 2
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MIDDLE PLATTE RIVER BASIN 

06767040 Johnson Reservoir below powerplant No. 2 near Lexington, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre 
lation Percent Standard 

error of.... explainedcoeffi- . estimatecient variance (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TO)

Calcium (Ca)

Magnesium (Mg)

Sodium (Ma)

Potassium (K)

Bicarbonate (HG0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

21 RDS =0.822(SpC) - 122.713 1.0 99

22

21

21

22

21

TH

Ca

Mg

Na

K =

= 0.

= 0.

=0.

=o.

U05(SpC)

116 (SpC)

036 (SpC)

079 (SpC)

O.OOU(SpC)

- 90

- 33

- 8.

+ lU

.159

.069

330

.UUU

+ 7.80U

.96

.90

.86

.91

*.U2

92

80

7U

82

18

6

2

U

1

15

.8

.5

.6

.0

22 HC03 = -.029(SpC) + 227.339 *-.30 8.9

23 SO^ =0.507(SpC) - 197-025 .98 97

22 Cl =O.OU6(SpC) - 13.88U .9U 88

22 Si = -.OlS(SpC) + 33.66k *-.37 lU

12

11

2.2

5.5

*Not significant at the 95 percent confidence level;, the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

o £ Water discharge 
(ft 3/s)measure

ments Maximum Minimum

  , .. PercentCorrelation n . ,Regression equation -,.. .   explained6 n coefficient .

Standard error 
of estimate

variance Log units Percent
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MIDDLE PLATTE RIVER BASIN 

06767998 Platte River near Overton, Nebr. (North Channel)

Location.--Lat 40°40'57", long 99 032'19", in NlVsNE's sec. 12, T.8 N., R.20 W., Dawson County, 
Hydrologic Unit 10200101, on left bank 600 ft downstream from county highway bridge, 4 mi 
south of Overton, and 4 mi downstream from Plum Creek. Prior to June 2, 1976, (north channel) 
gage at site 600 ft upstream. South channel gage discontinued June 2, 1976.

Drainage area (revised).--57,700 mi 2 , approximately. 

Period of record.--October 1969 to September 1976.

Statistical data for selected chemical constituents

No. of .,Max- 
Constituent Units measure- . . iirum ments

Specific conductance umho/on

Dissolved solids , residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as NO , dissolved 

Amnonia N, total 

Organic N, total 

Phosphorus , total

Phosphorus, dissolved 

Fecal col i form col/'. 

Fecal streptococci col/1 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 
mg/L- 

mg/L- 

mg/L 

mg/L

mg/L 

LOO ml 

LOO ml- 

mg/L

mg/L 

units

units

178

57

113

130

130

130

130

120

130

130

130

121

120

121

11U

91

66 

5U

l 

U5

109 

23

U5

U6 

163

80

1200

752

776

380

100

32

100

17

277

330

ko

1.5

hh

209

250

292

1.7 

l.U

0.55

0.22 

2UOO

1U.3

6.0 

8.5

50

Min 
imum

U6U

U05

U78

202

58

1U

U2

6.1

193

112

lU

0-2

7.2

70

0

0

0.00 

0.00

0.06

0.00 

3

6.U

1.0 

6.8

0

Mean

832

583

56U

275

7U

22

73

12

2UU

203

25

0.6

29

127

31

k2

0.59 

0.52

0.20

0.17

0.08

10.7

2.7 

7-9

9

Standard 
Median devi 

ation

833

566

556

27U

73

22

7U

13

2U6

203

25

0.6

30

131

16

20

0.5U 

0.52

0.16

0.07 

63

11. U

2.6

8.1

6

107

73

5U

28

7-5

2.9

10

1-9

17

37

M

0.2

6.2

26

hO

57

o.Uo

0.37

0.09

O.OU

2.2

1.1 

O.U

9.8

Ninetieth Tenth 
percent- percent - 

ile ile

960

700

650

316

Qh

26

86

15

265

255

31

0.8

36

160

6U

108

1.2 

1.0

0.27

0.13 

2UO

13.0

U.3 

8.U

20

737

510

505

2U5

66

19

60

10

222

163

20

0.5

22

91

0

0

0.12 

0.01

0.08

0.03 

1U

7.U

1.6 

7.U

2
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06767998 Platte River near Overton, Nebr. (North Channel)--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Corre- 
No. of . . lation 

measure- Regression equation coe££ ._

ments cient

Dissolved solids, residue (RDS) 57 RDS =0.80l(SpC) - 80.U2U 0.97

Dissolved solids, sum (SDS)

Hardness as CaG0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2

llU SDS =0.58l(SpC) + 71-10U .86

130 TH =0.280(SpC) + 38.785 .82

130 Ca =Q.06U(SpC) + 19-871 .70

130 Mg =0.030(SpC) - 3.03U .8U

130 Na =0.095(SpC) - 6.975 .78

120 K =0.003(SpC) + 9-92U *.12

130 HCO- =0.015(SpC) + 231. UU6 *.07

130 SO^ =0.378 (SpC) - 115. 8U2 .8U

130 Cl = O.OU2(SpC) - 10.89^ -71*

120 Si = -.026(SpC) + 50.381 -.3k

-NOs) 66 N02-N03 =0.0007 (SpC) -0.012 *.13

*Not significant at the 95 percent confidence level; the regression equation 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water

j^ o£ Water discharge
mf»fl<?nrf»- Ctt /S)

ments Maximum Minimum

176 iU,ooo 69

Correlation **"?* 
Regression equation coefficient exPlained 

variance

SpC = 767Q'°105U 0.08 0.6U

Percent 
explained 
variance

93

7U

66

U9

71

60

l.U

.U9

71

55

12

1.8

should not

discharge

Standard 
error of 
estimate 
(mg/L)

19

28

16

5.U

1.6

6.3

1.9

17

20

3.1

5.9

Ao

be used

(Q)

Standard error 
of estimate

Log units

0.062

Percent

lU
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06767999 Platte River near Overton, Nebr. (South Channel)

Location.--Lat 40°'40'57M , long 99°32'19", in NW^NE^ sec. 12, T.8 N., R.20 W., Dawson County, 
Hydrologic Unit 10200101, on left bank 600 ft downstream from county highway bridge, 
4 mi south of Overton and 4 mi downstream from Plum Creek. Prior to June 2, 1976, (north 
channel) gage at site 600 ft upstream. South channel gage discontinued June 2, 1976.

Drainage area (revised.--57,700 mi 2 , approximately, of which about 52,900 mi 2 contributes
directly to surface runoff. Approximately 4,000 mi 2 in Great Divide basin is not included.

Period of record.--October 1969 to September 1976.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaCOs

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total

Phosphorus, dissolved 

Fecal col i form col/] 

Fecal streptococci col/1 

Oxygen, dissolved

Biochemical oxygen demand
u(5-day) 
pH pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 
mg/L-- 

mg/L 

mg/L

mg/L 

LOO ml 

LOO ml   

mg/L

mg/L 

units

units

176

60

114

131

131

131

131

122

131

131

131

122

121

121

115

87

63 

57

1 

U6

109 

22

1*5

1*7 

l6U

82

Max 
imum

1280

918

881

1+29

110

38

123

24

271*

393

44

1.0

35

396

1*74

540

1.7 

1.3

0.52

0.1*2 

2500

15.2

6.6 

8.6

70

Min 
imum

520

418

1+78

210

52

16

1*7

3.0

172

125

15

0.1

3.0

50

0

0

0.00 

0.00

0.03

0.00

1

6.9

0.9 

6.9

0

Mean

910

61+1

6lU

287

75
2k

86

12

229

2 1+9

28

0.6
23

148

38

21

0.57 

0.1*9

0.28 

0.15

0.06

11.0

2.8 

8.0

9

Standard 
Median devi 

ation

887

608

587

28k

71*

2k

83

12

231

238

27

0.6

24

147

15

9

0.52 

0.1*7

O.ll*

0.05 

39

11.6

2.5 

8.2

5

140

109

89

48

12

4.6

12

2.5

21

56

6.8

O.l

5.7

1*0

70

6l

0.35 

0.31

0.09

0.06

2.4

1.2 

0.1*

11

Ninetieth Tenth 
percent- percent - 

ile ile

1110

807

745

362

95
32

102

14

257

339

39

0.8

29

187

71

1*8

1.0 

0.91

0.27

0.12

440

13.8

4.6 

8.4

20

761

518

507

233

59
20

75

10

198

190

21

0.5

15

118

0

0

0.13 

.07

0.07

0.01

1

7.6

1.6 

7.5

2
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MIDDLE PLATTE RIVER BASIN 

06767999 Platte River near Overton, Nebr. (South Channel)--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Corre- 
No. of lation 

measure- Regression equation coe££i .

"K^5 cient

Percent 
explained 
variance

Dissolved solids, residue (RDS) 60 RDS = 0.79l+(spC) - 77.859 0.97 9*+

Dissolved solids, sum (SDS)

Hardness as CaC03 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Cl)

Silica (Si)

111+ SDS =0.69l(SpC) - 20.51+6 .9U

131 TH =0.36l(SpC) - U3.961 .92

131 Ca =0.088(SpC) - 6.271 .87

131 Mg = 0.03l+(SpC) - 6.982 .92

131 Na =0.089(SpC) + 1+.373 .87

122 K =0.003(SpC) + 9-lUO *.13

131 HCO =0.037(SpC) + 191+. 880 .21

131 SO^ = 0.1+32(SpC) - 11+7.21+8 .91+

131 Cl =0.ol+9(SpC) - 16.1+01 .88

121 Si = -.007(SpC) + 28.81+7 *-.H+

88

86

75

85

76

1.8

1+.6

88

77

2.0

Nitrite + Nitrate as N (N0 2 -N0 3 ) 63 N02-N0 =0.o02(SpC) - 1.518 .68 1+7

*Not significant at the 95 percent confidence level ; the regression equation 
to predict the concentration of the dependent variable.

Results of regression

No. of Water discharge 
measure- (^ /s)

ments Maximum Minimum

171+ 5000 22.9

analyses relating specific conductance to water

n .. Percent 
  . ... Correlation , . , Regression equation coefficient exPlained 

variance

Spc = 730Q'° 331* 5 0.19 3.6

should not

Standard 
error of 
estimate 
(mg/L)

28

30

18

6.2

1.8

6.1

2.1+

21

20

3.2

5-7

.26

be used

discharge (Q)

Standard error 
of estimate

Log units

0.071

Percent

16
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MIDDLE PLATTE RIVER BASIN 

06768000 Platte River near Overton, Nebr.

Location.--Lat 40 Q40'57", long 99°32'19", in NW%NE% sec. 12, T.8 N., R.20 W., Dawson County, 
Hydrologic Unit 10200101, on left bank 600 ft downstream from county highway bridge, 4 mi 
south of Overton and 4 mi downstream from Plum Creek. Prior to June 2, 1976, (north channel) 
gage at site 600 ft upstream. South channel gage discontinued June 2, 1976.

Drainage area (revised).--57,700 mi 2 , approximately, of which about 52,900 mi 2 contributes
directly to surface runoff. Approximately 4,000 mi 2 in Great Divide basin is not included.

Period of record.--Water years 1960 to 1968, October 1976 to current year. 

Statistical data for selected chemical constituents

No. of
Constituent Units measure - 

imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L _.

mg/L -

mg/L-

mg/L -

mg/L  

mg/L

191

ITT

15

190

TT

TT

190

TT

190

190

TT

TT

TT

62

2T

13

13

1190

866

6lO

U33

107

36

100

2k

280

3T

0.8

36

kko

130

130

2.0

0.23

Min 
imum

U21

270

lUl

6 7

23

10

10U

66

8.6

0.3

11

50

0

0

0.51

0.02

Mean

82U
ccQ

555

269

T2

21

TO

12

230

201

23

0.5

2T

131

23

16

1.0

O.OT

Standard Ninetieth Tenth
Median devi- percent- percent - 

ation ile ile

    116           

Qo

5^8 36 600 U98
,

     12 _____________

    U.U           

____ 11 _ ___ ______

i O

    23             

    0.1             

    5.6           

    U8           

    29            

of,

'

0.06 0.05 0.09 0.03

Fecal coliform col/100 ml                                   _   _      _

Fecal streptococci col/100 ml                              ______________________

Oxygen, dissolved ma/ 1.

Biochemical oxygen demand
(5-day)

pH pH

Color Co - Pt

mg/L -

units

units

190

30

8.U

90

6.9

1

 7 f.

9

    0. 3            

    16           
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MIDDLE PLATTE RIVER BASIN 

06768000 Platte River near Overton, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue (RD 

Dissolved solids, sum (SDS) 

Hardness as CaC03 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC03 )

Sulfate (S04)

Chloride (Cl)

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N

No. of 
measure- Regression equation 
ments

S) 177 RDS =0.757 (SpC) - 61.1*63

187 TH =0.378(SpC) - 1*2.325

71* Ca =0.083(SpC) + 1*.051

71* Mg =0.032(SpC) - 5-601*

187 Na =0.080(SpC) + 3. 761*

71* K =0. 00006 (SOC) + 12.299

187 HC03 =0.119 (SpC) + 131.870

187 SO^ =0.371* (SpC) - 107.327

71* Cl =0.032(SpC) - 3.699

71* Si =O.OlU(SpC) + 15.595

n "\ D 3 )                             .

*Not significant at the 95 percent confidence level ; the regression 
to predict the concentration of the dependent variable.

Results of regression

Nk. 0£ Water discharge 
mfiflqnrp- (ft /s )

ments Maximum Minimum

189 13,300 129

analyses relating specific conductance

Corre 
lation 
coeffi 
cient

0.99

.91*

.79

.81*

.81*

*.00l*

.60

.92

.85

.30

equation

to water

  - .. Percent _ . .. Correlation , . , Regression equation . . explained
variance

SpC = 800Q'°°272 *0.01 0.02

_. . Standard Percent _ 
, . , error of explained . . ^ . estimate variance ., /T . 

(mg/L)

98

88

62

71

71

.002

36

85

73

9.0

should not be

discharge (Q)

ll*

16

7.6

2.5

6.0

1.8

18

18

2.3

5.2

used

Standard error 
of estimate

Log units

0.065

Percent

15
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MIDDLE PLATTE RIVER BASIN 

06768015 Spring Creek below Lexington, Nebr.

Location. --Lat 40°45'13", long 99°40'22", in sec. 13, T.9 N., R.21 W. , Dawson County,
Hydrologic Unit 10200101, at bridge on county road 0.5 mi south of U.S. Highway 30, 0.1 mi 
downstream from Dawson County Drain No. 1, and 3.2 mi southeast of Lexington.

Period of record. --Water year 1973 to current year.

Statistical data for selected chemical constituents

No. of .. > Max- 
Constituent Units measure- 

«. imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
.dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L - 

mg/L _ 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand

pH pH

Color Co - Pt

mg/L

units

units

5U

33

17

17

17

17

17

17

17

17

50

17

17

17

17

17

2U

51

51

51

Ul 

32 

U3

U9

U7

53

17

2100

1150

1290

500

130

U2

2UO

39

U5U

510

290

1.0

68

360

250

170

5-5

17

6.7

7-5

6.7 

236000 
60000

17.0
UU.o
8.3

70

Min 
imum

U8l

32U

U56
210

60

1U

60

12

2lU

130

16

0.3

22

130

20

0

0.12

.02

0.00

0.25

0.05 

260 

50

0.8

3.U

7-3

13

Mean

1260

811

838

372

103

28

122

27

358

257

7U

0.6

39

210

82

52

2.3

1.5

1.7

1.9

1.6

9.0

12.3

7.8

31

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

1280

830

810

380

100

29

100

28

380

2UO

57

0.6

39

185

50

30

2.2

.U9

l.U

1.2

0.9U 

5950 - 

2880 -

8.U

10

7.8

23

3U6

199

237

88

2U

7-2

55

6.9

76

93

57

0.2

10

69

6l

U9

l.U

2.9

l.U

1.8

1.8

3.3

8.1

0-3

15

1720

1010

1150

U83

127

38

220

35

U50

Uoo

170

0.8

51

330

160

lUO

3.9

U.2

3.0

U.6

U.6 

65,500 

23,000

13.3

23.3

8.2

50

8UO

580

536

250

69

20

62

18

262
160
26

O.U

29

160

30

10

0.6

.05

0.62

0.53

0.2U 

833 

U37 

U.6

U.6

7.5

17
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06768015 Spring Creek below Lexington, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

_.. n . Corre- 
Dissolved NO. of lation 

constituents measure- Regression equation coeffi- 
Ong/L) ments cient

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

32 RDS =0.525(SpC) + 165.156 0.89

17 SDS =0.60l(SpC) + UU.05U .93

17 TH =0.l76(SpC) + lUO.257 -73

17 Ca =0-05l(SpC) + 35.7^6 .77

17 Mg =0.012(SpC) + 11.887 .62

17 Na =0.l29(SpC) - U8.537 .86

17 K =0.008(SpC) + 16.260 *.UU

17 HCO =0.l6l(SpC) + 1UU.5U6 .78

17 SO^ =0.lU9(SpC) + 59-902 .59

U9 Cl =0.109(SpC) - 62.87U .66

17 Si =0.02l(SpC) + 10.9U8 .78

2U NO-NO =0.003 (SpC) - 1.096 .65

*Not significant at the 95 percent confidence level; the regression equation 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water

No of Water discharge
fft 3 /s1 measure- ^ '* J Regre:

o  

ments Maximum Minimum

53 200 2 SpC =

_, , .. Percent Correlation n . , 5Sion equation -... . . explained coefficient . variance

1868Q0 ' 17027 0.63 Uo

Standard Percent - , . , error of explained . estimate variance , /T , 
(mg/L)

79

87

53

60

39

75

20

60

3U

UU

61

U2

should not be

discharge (Q)

92

90

63

16

5.8

28

6.U

U9

78

U3

6.5

1.1

used

Standard error 
of estimate

Log units

0.098

Percent

23
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MIDDLE PLATTE RIVER BASIN 

06770190 North Dry Creek near Kearney, Nebr.

Location.--Lat 40°36'00", long 99°08°30", in SE% sec. 5, T.7 N., R.16 W., Kearney County, at 
gaging station about 1,000 ft north of east-west county road, 5.3 mi upstream from mouth, 
8 mi southwest of Kearney, and 8.2 mi north of Axtell.

Period of record.--February 1969 to September 1971.

Statistical data for selected chemical constituents

Constituent Units measure- . imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total

Phosphorus, dissolved 

Fecal coliform col/] 

Fecal streptococci col/] 

Oxygen, dissolved

Biochemical oxygen demand
(5-day) 

pH v y) pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L 

mg/L 

mg/L 

mg/L - 

mg/L - 

mg/L - 

mg/L

mg/L 

LOO ml 

LOO ml - 

mg/L

mg/L 

units

units

102

U6

U8

55

55

55

55

U8

55

55

55

U8

U8

U8

UU

22 

5 

51

UT
50

2U

UT
uT

102

13

1260

803

822

500

150

32

89

25

38U

305

35

0.9

36

380

1230

1560 

U.O 

8.2

3.U

0.8U 

lUOO

19-5

7.2 

8.5

68

Min 
imum

U90

U53

UU6

282

83

19

26

13

2U7

100

12

0.0

9.3

22

0

150 

1.5 

0.30

0 .08

0.07 

2

U.6

O.U 

7.2

1

Mean

89U

657

639

393

116

25

U9

18

315

213

21

0.5

28

10U

93

800 

3.0 

3.5

0.78

O.U8

10.7

2.8 

8.0

20

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

927

657

651

391

117

25

U3

18

31U

2lU

20

0.5

29

8U

25

660

3.6

0.68

O.U6 

190

10.2

2.6 

8.0

19

156

79

80

U8

16

3.0

16

2.8

30

U6

5.9

0.2

5.2

70

238

U33 

1.1 

1.5

0.55

0.15

3.2

1.6 

0.2

18

1010

750

730

U60

lUO

30

76

22

353

268

30

0.7

3U

180

109

1500

5.1

0.92

0.70 

1000

15-7

5.0 

8.3

36

670

5UO

520

333

9U

21

33

lU

275

1U5

lU

0.3

2U

UO

0

290

1.7

O.UU

0.32 

8

6. U

1.3 

7.6

3
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06770190 North Dry Creek near Kearney, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(rog/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC03 )

Sulfate (S04 )

Chloride (d)

Silica (Si) 

Nitrite + Nitrate as N (N02 -N0 3 )

1+6 RDS =o.696(SpC) + 20.271+

1|8 SDS =0.676 (SpC) + lU. 986

55 TH =0.273(SpC) + lUl.l60

55 Ca =0.068(SpC) + 53.221

55 Mg = 0.02U(SpC) + 2.89U

55 Na =0.108 (SpC) - 50.710

1|8 K =0.007 (SpC) + 10.8M+

55 HCO =0.050(SpC) + 2.69.073

55 SO^ =0.395(SpC) - 151.108

55 Cl = 0.ol+MSpC) - 19.552

1|8 Si = -.007(SpC) + 3U.OU2

Corre 
lation 
coeffi 
cient

0.93

.91*

.62

.1*5

.81+

.72

.30

*.l8

.92

.79

*-.15

*Not significant at the 95 percent confidence level; the regression equation 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water

No. of Water discharge 
measure- ^ ' s* Regi

o

ments Maximum Minimum

102 25 5 SpC

Correlation  ession equation coefficient

= 938Q- 02816 .-.05

Percent 
explained 
variance

23

Percent 
explained 
variance

86

89

38

21

71

52

8.9

3.2

8U

63

2.2

should not

Standard 
error of 
estimate 
(rng/L)

30

27

38

Hi

1.7

11

2.7

30

19

3.6

5.2

be used

discharge (Q)

Standard error 
of estimate

Log units

0.086

Percent

20

106 A Statistical Analysis of the Quality of Surface Water in Nebraska
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06770205 Platte River (North Channel) near Kearney, Nebr.

Location.--Lat 40°40'30", long 99°00'24 M , in SW%N*ftSW% sec. 10, T.8 N., R,15 W., Buffalo County, 
Hydrologic Unit 10200101, on county road, 0.2 mi north of Interstate Highway 1-80 (no access) 
and about 4.5 mi southeast of Kearney.

Period of record.--Water year 1953 to current year.

Statistical data for selected chemical constituents

No. of .,
McLX"

Constituent Units measure- . mum
ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Fecal coliform col/100 ml

Fecal streptococci col /I 00 ml

Oxygen, dissolved

Biochemical oxygen demand 
(5-day)

pH pH

Color Co - Pt

mg/L

mg/L

units

units

60

35

17

18

18

18

18

18

18

IT

52

18

IT

18

18

18

26

52

52

53

UU

38

1+6

53

53

5T

18

1320

931+

T8T

3TO

100

29

ll+O

16

30T

2TO

98

0.8

31

260

330

360

3.0

5.2

1+.2

2.7

2.7

182,000

39,000

13.1

39.0

8.3

U9

Win- .. Mean
Standard Ninetieth Tenth 

Median devi- percent- percent -imum

500

31+8

5U+

220

56

IT

53

9.U

182

180

18

0.2

16

30

0

0

0.00

0.00

0.00

0.08

0.08

12

20T

6.2

1.8

T.2

1+

959

635

608

280

7U

23

86

13

2U6

219

U2

0.6

25

ll+l

58

8T

0.83

O.T9

1.1

0.82

0.6U

______

______

9.0

9.8

T.8

16

920

630

565

280

T5

23

82

11+

21+3

217

33

0.6

26

11+2

1+0

20

0.67

0.21

0.90

0.51+

0.32

12,500

1,370

8.8

7.U

7.9

15

ation

191+

126

85

k3

13

2.9

19

2.1

33

26

22

0.1

3.6

U7

T2

116

0.69

1.2

O.T9

1.1*

0.61+

     

     

1.6

7.5

0.3

11

ile

1250

TT8

71+0

360

100

2T

110

16

295

263

T6

0.7

29

200

90

310

1.7

2.3

1.8

1.6

1.1+

55,500

3,700

11.0

15.8

8.2

31

ile

TTO

500

529

230

60

19

T3

9-7

206

190

2U

0.3

21

80

10

10

0.11+

.03

0.27

0.25

0.16

675

380

7.3

3.2

7.5

0
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MIDDLE PLATTE RIVER BASIN 

06770205 Platte River (North Channel) near Kearney, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/IO

Corre- 
No. of lation 

measure- Regression equation coeffi- 
ments cient

Dissolved solids, residue (RDS) 34 RDS =0.543(SpC) + 110.910 0.91

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N02

18 SDS =0.482 (SpC) + 161.632 .86

18 TH =0.221(SpC) + 76.038 .74

18 Ca =0.065 (SpC) + 14.150 .73

18 Mg =0.014 (SpC) +9.348 .72

18 Na =0.105 (SpC) - 11.312 .82

18 K =0.006(SpC) + 7.262 *.44

18 HC03 =0.153 (SpC) + 103.415 .67

17 S04 =0.157 (SpC) + 72.947 .87

51 Cl =0.090 (SpC) - 44.585 .80

17 Si = -.006 (SpC) + 31.161 *-.25

-NO 3 ) 26 N02 -N0 3 =0.003 (SpC) - 1.948 .62

*Not significant at the 95 percent confidence level; the regression equation 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water

jk Q£ Water discharge
mf»fl <?i 1TP - LtL fS)

ments Maximum Minimum

60 400 4.5

  n .. Percent   . .. Correlation . . , Regression equation . . explained
variance

SpC = 164Q6 ' 13567 -0.78 60

Percent 
explained 
variance

82

74

56

53

52

67

20

45

75

64

6.2

39

should not

Standard 
error of 
estimate 
(mg/L)

54

44

29

9.1

2.1

11

1.9

25

13

13

3.6

.55

be used

discharge (0)

Standard error 
of estimate

Log units

0.058

Percent

13
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MIDDLE PLATTE RIVER BASIN 

06770500 Platte River near Grand Island, Nebr.

Location.--Lat 40°52'28", long 98°16'54", in SW%SW% sec. 31, T.ll N., R.8 W., Merrick County, 
Hydrologic Unit 10200101, on left bank 118 ft downstream from bridge on U.S. Highway 34, 
2 mi upstream from Burlington Northern, Inc., bridge, and 5 mi southeast of Grand Island.

Drainage area (revised).--58,800 mi 2 , approximately, of which about 54,000 mi2 contributes
directly to surface runoff. Approximately 4,000 mi 2 in Great Divide basin is not included.

Period of record.--Water year 1972 to current year.

Statistical data for selected chemical constituents

No. of ,., Max- 
Constituent Units measure- imum ments

Specific conductance umho/cm 

Dissolved solids, residue mg/L 

Dissolved solids, sum mg/L

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese , dis solved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 
mg/L - 

mg/L - 

mg/L 

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

64 

9 

55

56

56
56

56

56

56

56

62

58

56

56

56

56

34

52

52

62 

40 

49 

63

48 

78

56

1040 

698 

699

350

95
28

95

17

280

300

36

0.8

30

250

100

230

1.3

3.0

3.5

0.26 

2060 

3200 

14.2

31.0 

8.7

50

Min 
imum

688 

499 

435

210

55
17

53

5.0

182

160

19

0.4

12

100

0

0

0.00

0.25

0.06

0.00 

3 

10 

5.0

1.4

7.2

1

Mean

847 

593 

575

111

72

22

80

12

227

222

27

0.6

23

137

25

11

0.43

0.91

0.23

0.07

10.3

7.8 

8.0

11

Median

835

567

273

72
22

80

12

228

223

28

0.5

24

140

21

0

0.38

0.79

0.16

0.07 

97 

110 

10.0

6.2 

8.2

8

Standard Ninetieth Tenth 
devi- percent- percent - 
ation ile ile

84 

71 

52

31

9.3
2.7

8.2

1.8

18

31

3.7

0.1

4.0

24

21

31

0.37

0.52

0.47

0.05

1.8

5.8 

0.3

8.8

960

640

320

87
27

89

14

249

275

32

0.7

28

164

51

22

0.85

1.4

0.26

0.14 

870 

997 

12.7

15.0 

8.4

20

745

520

235

62
20

70

9.8

200

190

23

0.5

18

120

9

0

.02

0.40

0.10

0.03 

11 

25 

8.1

2.0

7.5

3
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MIDDLE PLATTE RIVER BASIN 

06770500 Platte River near Grand Island, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue (RD 

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Corre- 
No. of lation 

measure- Regression equation coeffi .

ments cient

Ij^j ------ ---------- --------- -- ---

53 SDS =0.547(SpC) + 113.030 0.86

56 TH =0.315(SpC) + 6.879 .83

56 Ca =0.082 (SpC) +2.923 .73

56 Mg =0.026 (SpC) + .504 .81

56 Na =0.060 (SpC) + 28.840 .61

56 K = -.002(SpC) + 13.315 *-.09

56 HC03 =0.123 (SpC) + 123.730 .56

56 S04 =0.293 (SpC) - 24.318 .79

62 Cl =0.026 (SpC) + 5.451 .60

56 Si =0.002 (SpC) + 21.155 *.04

Nitrite + Nitrate as N (N0 2 -N0 3 ) 34 N02 -N03 =0.002 (SpC) - 1.650 .49

*Not significant at the 95 percent confidence level ; the regression equation 
to predict the concentration of the dependent variable.

Results o£ regression

j^ 0£ Water discharge 
mea.sure- (^ /s)

ments Maximum Minimum

64 14,000 26

analyses relating specific conductance to water

Correlation ** ?* 
Regression equation . explained

variance

SpC = 698Q' 02662 0.33 11

Standard Percent . 
n . , error of explained . . . r . estimate variance , ... 

(mg/L)

74

69

54

65

38

.80

32

62

36

.17

24

should not be

discharge (Q)

27

18

6.4

1.6

6.5

1.8

15

19

3.0

4.0

.32

used

Standard error 
of estimate

Log units

0.040

Percent

9.2
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MIDDLE PLATTE RIVER BASIN 

06771500 Wood River near Gibbon, Nebr.

Location.--Lat 40°46'17 n , long 98°47'51", in NW%NW« sec. 9, T.9 N., R.13 W., Buffalo County, 
Hydrologic Unit 10200102, Buffalo County, on left bank 10 ft downstream from bridge on 
county highway and 2.5 mi northeast of Gibbon.

Drainage area.--572 mi2 .

Period of record.--October 1974 to November 1976.

Statistical data for selected chemical constituents

Constituent Units

Specific conductance umho/on

Dissolved solids, residue mg/L

Dissolved solids, sum mg/L

Hardness as CaC0 3 mg/L

Calcium, dissolved mg/L

Magnesium, dissolved mg/L

Sodium, dissolved mg/L

Potassium, dissolved mg/L

Bicarbonate ion mg/L

Sulfate, dissolved mg/L

Chloride, dissolved mg/L

Fluoride, dissolved mg/L

Silica, dissolved mg/L

Boron, dissolved mg/L

Iron, dissolved ug/L

Manganese, dissolved ug/L

Nitrite + nitrate as N, mg/L
dissolved

Nitrate as N, dissolved mg/L

Nitrate as N0 3 , dissolved mg/L

Ammonia N, total mg/L

Organic N, total mg/L

Phosphorus, total mg/L

Phosphorus, dissolved mg/L

Fecal coliform col/100 ml

Fecal streptococci col/100 ml

Oxygen, dissolved mg/L

Biochemical oxygen demand mg/L
(5- day)

pH 7 pH units

Color Co - Pt units

No. of
measure 
ments

26

1

1

1

1

1

1

1

1

1

1

1

1

1

1

14

1

Mean 
imum imum

2990 235 1810

........... 212

........... 108

----------- 31

----------- 7.4

----------- 3.7

----------- 16

----------- 134

----------- 14

........... 4.6

----------- 0.4

----------- 17

----------- 60

----------- 60

----------- 50

42 0.04 11

----------- 7.5

Standard Ninetieth Tenth
Median devi- percent- percent - 

ation ile ile

2150 930 2820 270

3.4 16 40 0.00
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MIDDLE PLATTE RIVER BASIN 

06772000 Wood River near Alda, Nebr.

Location.--Lat 40°51'10", long 98°28'20", in NE'-sSE1* sec. 7, T.10 N. , R.10 W., Hall County,
Hydrologic Unit 10200102, on right bank 1.2 mi south of Alda, 2.2 mi upstream from old north 
channel of the Platte River, and 19 mi upstream from present mouth.

Drainage area.--628 mi 2 .

Period of record.--Water year 1974 to current year.

Statistical data for selected chemical constituents

Constituent Units

Specific conductance umho/cm

Dissolved solids, residue mg/L

Dissolved solids, sum mg/L

Hardness as CaC03 mg/L

Calcium, dissolved mg/L

Magnesium, dissolved mg/L

Sodium, dissolved mg/L

Potassium, dissolved mg/L

Bicarbonate ion mg/L

Sulfate, dissolved mg/L

Chloride, dissolved mg/L

Fluor ide, dissolved mg/L

Silica, dissolved mg/L

Boron, dissolved mg/L

Iron, dissolved ug/L

Manganese, dissolved ug/L

Nitrite + nitrate as N, mg/L
dissolved

Nitrate as N, dissolved mg/L

Nitrate as N0 3 , dissolved mg/L

Ammonia N, total mg/L

Organic N, total mg/L

Phosphorus, total mg/L

Phosphorus, dissolved mg/L

Fecal coliform col/100 ml

Fecal streptococci col/100 ml

Oxygen, dissolved mg/L

Biochemical oxygen demand mg/L
(5-day)

pH pH units

Color Co - Pt units

No. of ..Max- 
measure - 

. imum ments

15 1330

13 962

1 -------

1 -------

1 -------

1 -------

1 -------

23 400

21 260

24 130

]_ _______

1 -------

1 -------

1 -------

1 -------

25 6.4

23 8.6

23 4.5

7 1.9

18 96,000

9 10,000

16 17.6

20 8.7

Mm- ,.Mean 
imum

128 745

117 552

------ 284

------ 81

------ 20

..---- 19

------ 29

22 244

7.8 123

1.0 53

------ 0.4

------ 25

------ 130

.---.- 40

------ 80

0.00 0.70

0.81 2.7

0.69 1.8

0.24 1.2

255 -----

44 -------

5.2 9.0

6.5 7.7

Standard Ninetieth Tenth
Median devi- percent- percent - 

ation ile ile

830 422 1200 129

630 288 840 166

260 127 375 66

150 85 230 27

51 38 120 4.5

0.17 1.4 1.1 .02

2.1 2.0 5.5 0.90

1.6 .96 3.2 1.0
----- 0.54 ---------------

3150 ----- 53,000 400

8.9 3.1 13.0 5.9

8.0 0.7 8.6 6.7
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MIDDLE PIATTE RIVER BASIN 

06772000 Wood River near Alda, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation

(mg/L) ments

Dissolved solids, residue (RDS) ----------------------------------

Dissolved solids, sum (SDS) ___-_---__-____-__-___---_---__-_- 

Hardness as CaC0 3 (TH) _.-_____-_.--_-____-___-_-.___-___

Calcium (Ca) ----------------------------------

Potassium (K) ___--_--_____-_-__--___-__-__-_-__

Bicarbonate (HC0 3 ) 15 HC0 3 =0.212 (SpC) + 84.512

Sulfate (S04 ) 15 S04 =0.182 (SpC) - 3.974

Chloride (Cl) .         -       .         .

Silica (Si) __---_-----___--.----__.___--_--..

Nitrite + Nitrate as N (N0 2 -NO 3 )       ------------   -     -----

Corre- _ . Standard , . Percent lation . . , error of ... explained coeffi- . estimatevariance , /T .. cient (mg/L)

0.67 45 103

.84 71 51

Results of regression analyses relating specific conductance to water discharge (Q)

No . of Water discharge
measure-   ^ / s)   

ments Maximum Minimum

  . . Percent_ . ^. Correlation - . ,Regression equation ... . explained
variance

Standard error 
of estimate

Log units Percent

15 472 1.3 -0.37092 SpL = 1551Q -0.84 70 0.210 50
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MIDDLE PLATTE RIVER BASIN 

06772200 Wood River near Grand Island, Nebr.

Location.--Lat 40°56°05", long 98°16'56", in SWW-sSW1̂  sec. 7, T.ll N., R.8 W., Merrick County,
Hydrologic Unit 10200102, at bridge on county road 
east of Grand Island.

Period of record. --Water year 1973 to current year.

1.0 mi south of U.S. Highway 30, 3 .0 mi

Statistical data for selected chemical constituents

No. of ,. Max- 
Constituent Units measure- 

imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved nig/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

64

47

16

21

21

21

21

21

62

61

78

21

20

20

21

21

28

76

74

76

47 

56 

64 

70

48

75

19

1780

984

984

340

100

21

210

26

368

240

250

1.0

37

370

140

180

4.0

29

9.0

22

21 

2,000,000 

110,000 

17.2

40.0 

7.9

110

Min 
imum

224

448

419

220

67

13

43

9.2

89

32

4.0

0.3

17

100

10

0

0.08

0.01

0.00

0.43

0.75 

300 

200 

2.9

2.5 

6.9

3

Mean

990

647

635

268

80

16

90

15

254

151

103

0.5

26

199

53

68

2.0

7.6

1.8

3.4

3.0

7.2

15.0 

7.5

17

Standard 
Median devi 

ation

937

600

590

270

78

17

76

15

262

157

80

0.5

27

190

41

50

1.9

5.4

1.1

2.2

1.7 

22,400 

2200 

6.8

12.7 

7.5

10

298

153

141

30

8.6

2.4

45

4.7

50

42

65

0.1

7.5

85

33

54

1.0

6.9

2.1

3.9

3.7

2.7

8.9 

0.2

24

Ninetieth Tenth 
percent- percent - 

ile ile

1400

920

840

305

90

19

160

21

320

200

210

0.6

33

357

90

150

3.4

18

4.1

5.9

5.7 

280,000 

15,000 

10.0

29.0 

7.8

35

706

479

516

230

70

13

47

11

195

93

37

0.4

22

120

26

19

0.30

0.35

0.00

1.0

0.93 

2400 

370 

4.7

6.0

7.3

4
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MIDDLE PLATTE RIVER BASIN 

06772200 Wood River near Grand Island, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TO)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (d)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3)

48

17

21

21

21

21

21

54

50

64

21

28

RDS =0.514 (SpC) + 124.162

SDS =0.540 (SpC) -«- 83.038

TO =0.020 (SpC) -«- 249.133

Ca =0.002 (SpC) + 77.817

Mg =0.003 (SpC) + 13.748

Na =0.174 (SpC) - 77.292

K =0.011 (SpC) + 4.708

NC03 =0.129 (SpC) + 131.891

S04 =0.088 (SpC) + 66.527

Cl =0.203(SpC) - 100.321

Si =0.005 (SpC) + 21.540

N02 -N03 = -.001 (SpC) + 3.277

Corre 
lation 
coeffi 
cient

0.98

.97

*.16

*.07

*.29

.97

.60

.79

.63

.93

*.26

*-.30

Percent 
explained 
variance

96

94

2.7

.48

8.2

95

36

62

40

86

7.0

9.1

Standard 
error of

(mg/L)

32

37

31

8.8

2.4

10

3.8

31

33

24

4.8

1.0

*Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

J^Q Q£ Water discharge
measure- (^ ' s )

ments Maximum Minimum

_ n ... Percent_. . ^. Correlation - . ,Regression equation ff . . explained

Standard error 
of estimate

variance Log units Percent

64 306 1.7 SpC = 1899Q0 ' 24546 -0.72 52 0.099 23
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MIDDLE PLATTE RIVER BASIN 

06772500 Wood River near Chapman, Nebr.

Location.--Lat 40°57'56", long 98°12'22", in NEkSEk sec. 34, T.12 N., R.8 W., Merrick County, 
Hydrologic Unit 10200102, at county road bridge 2.5 mi west and 4.0 mi south of center of 
Chapman.

Drainage area.--700 mi 2 , approximately.

Period of record.--Water year 1968 to current year.

Statistical data for selected chemical constituents

Constituent Units

Specific conductance umho/cm 

Dissolved solids, residue mg/L 

Dissolved solids, sum mg/L

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus , total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 
mg/L- 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 
units - 

units

No. of ,. Max- 
measure - 

imum ments

181 

118 

117

154

153

153

154

153

153

153

172

153

152

153

135

96

48 

36

54

54

64

98 

43 

53 

128

72

94

1570 

891 

970

330

95

22

190

82

410

260

210

1.9

35

640

960

500

14 

20

22

21

14

13 

2,700,000 

37,000 

11.6

47.0

280

Min 
imum

158 

102 

103

56

17
2.1

3.0

6.0

67

12

0.1

0.1

10

40

0

0

0.00 

0.10

0.00

0.00

0.33

0.05 

70 

1 

1.8

0.30

2

Mean

806

475 

532

238

72

14

66

14

223

125

0

55

.6

25

181

82

120

2 

4

5

2

3

2

7

13

.5 

.1

.2

.2

.0

.6

.4

.1

19

Standard 
Median devi 

ation

788 

483 

532

251

75

14

58

13

215

127

36

0.5

26

177

42

77

2.1

3.4

2.4

1.0

2.2

2.0 

12,800 

1700 

7.6

10.6

10

248 

127 

128

3

8

0

4

46

14
.0

37

.0

53

46

45

.2

.4

86

129

123

2 

3

6

3

2

2

1

9

.4 

.6

.4

.7

.5

.2

.6

.4

36

Ninetieth 
percent- 

ile

1100 

599 

687

281

85

17

118

19

292

178

108

0.7

30

300

167

290

3.9 

7.1

16

5.0

6.4

5.1 

124,000 

16,000 

9.5

25.2

29

Tenth 
percent - 

ile

543 

315 

380

186

59

11

30

9.7

180

63

18

0.4

20

101

14

10

0.40 

0.90

0.04

0.00

1.0

0.90 

1120 

200 

5.2

4.5

4

116 A Statistical Analysis of the Quality of Surface Water in Nebraska



MIDDLE PLATTE RIVER BASIN 

06772500 Wood River near Chapman, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC03 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Q)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

119 RDS =0.579 (SpC) + 53.947

116 SDS =0.556 (SpC) + 60.444

153 TH =0.143 (SpC) + 125.798

152 Ca =0.042 (SpC) + 39.302

152 Mg =0.009 (SpC) + 6.675

153 Na =0.148 (SpC) - 50.844

152 K =0.007(SpC) + 9.043

153 HC0 3 =0.148 (SpC) + 105.976

153 S04 =0.140 (SpC) + 15.098

171 Cl =0.159 (SpC) - 72.520

152 Si =0.008 (SpC) + 19.372

48 N02 -N03 = -.0009 (SpC) +3. 304

*Not significant at the 95 percent confidence level; the regression 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance

No. of Water discharge 

measure- . .( ft ' s\ ... Regi
ments Maximum Minimum

181 1040 .70 SpC

Corre 
lation 
coeffi 
cient

0.96

.98

.74

.72

.74

.95

.20

.68

.73

.88

.42

*-.08

equation

to water

  , .. Percent .. Correlation , . , 
 ess ion equation . explained

variance

= 1488Q°' 23176 -0.67
45

Percent 
explained 
variance

93

95

56

52

55

90

4.0

46

53

77

18

.60

should not

Standard 
error of 
estimate 
(mg/L)

33

28

30

9.5

2.1

12

7.9

39

31

22

4.0

2.4

be used

discharge (Q)

Standard error 
of estimate

Log units

0.119

Percent

28
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MIDDLE PLATTE RIVER BASIN 

06774000 Platte River near Duncan, Nebr.

Location.--Lat 41°22'04", long 97°29'40", in SE^SWs sec. 12, T.16 N., R.2 W., Platte County,
Hydrologic Unit 10200103, on left bank 25 ft downstream from highway bridge, 1.5 mi south of 
Duncan, and 12 mi upstream from Loup River.

Drainage area (revised).--60,900 mi 2 , approximately, of which about 56,100 mi 2 contributes
directly to surface runoff. Approximately 4,000 mi2 in Great Divide Basin is not included.

Period of record.--Water year 1965 to current year.

Statistical data for selected chemical constituents

No. of ., 
Constituent Units measure- . 

ments lmum

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
.dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand

pH pH

Color Co - Pt

mg/L

units

units

230

101

138

182

182

182

182

174

181

182
182

176

174

174

89

63

75 

57

1

48

124 

24

47

47

223

107

1560

788

739

392

98

53

103

27

284

311
41

1.2

52

560

330

457

1.7 

1.3

0.78

0.46 

5500

14.2

7.8

8.7

80

Min 
imum

236

171

280

80

25

4.3

13

4.7

104

25
3.7

0.0

5.6

40

0

0

0.00 

0.00

0.06

0.00

1

5.2

0.9

6.8

0

Mean

828

565

551

263

70

21

73

12

223

208
25

0.6

23

132

51

44

0.48 

0.41

0.01

0.26

0.12

10.6

3.2

7.9

14

Standard 
Median devi 

ation

836
550

557

264

70

22

77

12

224

208
25

0.6

24

131

27

27

0.44 

0.41

0.22

0.10 

91

10.1

2.9

8.0

7

146
101

79

43

11

4.8

14

2.4

27

46
5.6

0.1

5.1

48

63

71

0.38 

0.34

0.14

.08

2.4

1.9

0.4

16

Ninetieth Tenth 
percent- percent - 

ile ile

1000
685

653

317

84
26

91

15

254

270
33

0.8

28

168

130

87

1.0 

0.82

0.45

0.21 

210

13.5

6.1

8.4

31

652

460

447
222

60
17

55

10

192

156
19

0.5

18

94

0

0

.02 

0.00

0.13

.04 

5

7.3

1.2

7.5

3
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MIDDLE PLATTE RIVER BASIN 

06774000 Platte River near Duncan, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue

No. of 
measure- Regression equation 
ments

(RDS) 101 RDS =0.752 (SpC) - 51.607

Dissolved solids, sum (SDS) 136 SDS =0.671 (SpC) - 5.446

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Ma)

Potassium (K)

Bicarbonate (HC03 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (NO

182 TH =0.315 (SpC) + 3.761

182 Ca =0.073 (SpC) + 9.596

182 Mg = a 032 (SpC) - 5.144

182 Na =ai03(SpC) - 11.625

174 K = a 004 (SpC) + 8.753

181 HC03 =0.155 (SpC) + 96.029

182 S04 =0.346 (SpC) - 76.432

182 Cl =0.038 (SpC) - 6.268

174 Si =0.004 (SpC) + 20.342

2 -N0 3 ) 75 N02-NC-3 - -.0001 (SpC) +0.

Corre 
lation 
coeffi 
cient

0.98

.96

.93

.84

.85

.92

.21

.72

.95

.87

*.09

589 *-.04

*Not significant at the 95 percent confidence level; the regression equation 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water

No. of Water discharge 
measure- (ft / s)

ments Maximum Minimum

229 15,000 3.0

Correlation Regression equation ... . . 
6 n coefficient

SpC = 790Q' 00418 ,0.03

Percent 
explained 
variance

0.07

Percent 
explained 
variance

97

93

87

71

72

84

4.4

52

90

76

.80

.19

should not

discharge

Standard 
error of 
estimate 
(mg/L)

18

21

16

6.0

2.5

5.7

2.3

19

14

2.8

5.1

.38

be used

(Q)

Standard error 
of estimate

Log units

0.088

Percent

20

Statistical Data by Basin 119



Loup River Basin

The Loup River basin is the largest in surface area 
of all 13 basins in Nebraska. It is located exactly in the 
center of the State, and streamflow in it originates 
within the borders of the State. The basin ends at the 
confluence of the Loup and Platte Rivers.

Over half of the Loup River basin is comprised of 
sandhills. Underlying the sandhills are saturated 
deposits as thick as 1,000 ft. These deposits are the 
source of all streams originating in the basin. Only 
small amounts of overland runoff are carried by sand 
hills streams.

Downstream from the sandhills, Pleistocene sands 
and gravels are overlain by loess deposits, and topo 
graphy is hilly. Through the loess-hills part of the basin, 
ground-water derived streamflow is supplemented by 
overland runoff.

Irrigation is not extensive in the Loup River basin 
at the present time because until the development of 
center-pivot irrigation systems, much of the land could 
not be irrigated by the systems then in existence because 
the land was too steeply sloping. Probably only about 
450,000 acres or about 5 percent of the existing land 
area presently is irrigated. Of these acres, about 185,000 
are irrigated by surface water diverted from the North 
Loup and Middle Loup Rivers.

Twelve sampling sites in the Loup River basin 
have sufficient data available for statistical analyses 
(fig. 8). Five of these sites are in the sandhills or near the 
edge of the sandhills. Seven are on the Loup River, in 
cluding the Loup River Power Canal, or on the South, 
Middle, or North Loup Rivers. Cedar River and Beaver 
Creek are tributaries of the Loup River and drain ap 
proximately one-fifth of the basin. Water is diverted 
into the Loup River Power Canal near Genoa for elec 
trical generation, and during most of the year nearly all 
the flow of the Loup River is diverted into this canal.

Mineralization of water in the Loup River basin, 
with the exception of Mud Creek, is low and varies over 
narrow ranges. Based on tenth and ninetieth percentile 
data, 80 percent of all specific conductance values can 
be expected to range between 160 and 350 umho/cm for 
stations in the Middle Loup drainage. Based on the 
same percentile data, specific conductances range typi 
cally between 130 and 260 umho/cm for stations in the 
North Loup drainage. Calcium is the principal cation, 
and bicarbonate is the principal anion at all sampling

sites in the basin. Silica is an important constituent 
throughout the basin.

Mineralization increases in a downstream direc 
tion through the Middle Loup River system. After leav 
ing the sandhills, concentrations of principal consti 
tuents increase about 35 percent from Comstock to St. 
Paul, accompanied by a 30 percent decrease in silica 
concentrations. This increase may be caused by several 
factors, including the addition of more highly mineral 
ized water from the South Loup River, discharge of 
more highly mineralized ground water from the loess 
hills, and possibly enrichment by irrigation return flow.

Water in the Loup River Power Canal (Station 
06792499) is similar in mineralization to water in the 
Middle Loup at St. Paul (Station 06785000), even 
though water of lower mineralization from the North 
Loup River enters the Loup River between the two sta 
tions. The effect of this water of better quality may be 
offset by the seepage of more highly mineralized ground 
water into the stream between the two stations.

Median concentrations of fecal coliform and fecal 
streptococcal bacteria are low at all but one of the sta 
tions at which they were measured. At Mud Creek near 
Broken Bow, located downstream from the city sewage 
outfall, the median fecal coliform bacteria concentra 
tion was 2,700 colonies per 100 ml, and the median fecal 
streptococcal bacteria concentration was 1,500 colonies 
per 100 ml. Also, mean concentrations of total and 
dissolved phosphorus are less than 1.0 mg/L for all sta 
tions except Mud Creek near Broken Bow.

Regression equations were developed between 
specific conductance and each of the 12 constituents for 
all stations except the South Loup River at St. Michael, 
for which there were an insufficient number of measure 
ments of each constituent. Correlation coefficients gen 
erally are above 0.7 for sandhills stations. Many of these 
coefficients are not significant at the 95 percent con 
fidence level, especially for stations in the sandhills. In 
water from sandhills streams, natural variations in ion 
ratios between principal chemical constituents, such as 
sodium and potassium, tend to reduce correlation be 
tween individual constituents and conductance. Corre 
lation coefficients are closer to 1.0 at downstream sites 
such as the Middle Loup River at St. Paul and the Loup 
River Power Canal because of the increased contribu 
tion of overland runoff to the streamflow.
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Figure 8. Location of water-quality sampling sites, Loup River basin.
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LOUP RIVER BASIN 

06775900 Dismal River near Thedford, Nebr.

Location.--Lat 41°46'45", long 100°31'30", in NftNlft sec. 23, T.21 N., R.28 W., Thomas County, 
Hydrologic Unit 10210002, on right bank 25 ft upstream from bridge on State Highway 83, 
2 mi upstream from boundary of Nebraska National Forest (Bessey Division), and 14 mi south 
of Thedford.

Drainage area.--960 mi2 , approximately, of which about 30 mi2 contributes directly to surface 
runoff.

Period of record.--Water year 1967 to current year.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved 

Boron, dissolved 

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
 . dissolved 
Nitrate as N, dissolved

Nitrate as ND 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L 

mg/L 

ug/L

ug/L

mg/L 

mg/L 

mg/L - 

mg/L - 

mg/L   

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/ 100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand

pH pH

Color Co - Pt

mg/L

units

units

138

72

75

81

82

81

77

78

81

77

82

83

77 

79 

68

52

32 

26

20

57 

18 

22 

80

74

138

70

Max 
imum

218

190

172

85

26

4.8

11

9.2

118

12

4.4

0.5

62 

60 

490

297

0.66 

0.70

0.41

0.38 

500 

840 

12.3

8.4

8.7

35

Min 
imum

132

142

138

64

20

1.8

5.9

3.2

91

1.2

0.4

0.2

44 

0 

0

0

0.18 

0.00

0.16

0.04 

23 

4 

6.2

0.3

6.5

0

Mean

176

157

155

71

23

3.5

7.1

5.3

102

7.0

1.2

0.3

56 

20 

60

21

0.40 

0.40

0.23

0.17

9.4

1.4

7.8

7

Standard Ninetieth 
Median devi- percent - 

ation ile

177

155

154

72

23

3.5

7.0

5.3

100

7.0

1.2

0.3

57

28

10

0.44 

0.48

0.23

0.17 

99 

120 

9,3

1.0

7.9

5

12

8.1

5.7

4.1

1.4

0.4

0.7

0.7

4.6

1.4

0.6

0.06

3.0 

11 

94

46

0.12 

0.21

0.05

0.05

1.4

1.4

0.4

6.5

189

168

164

77

25

3.9

8.0

5.9

101

8.4

1.8

0.4

59

122

49

0.53 

0.61

0.28

0.22 

207 

325 

11.0

2.5

8.3

14

Tenth 
perc ent 

ile

160

145

229

67

22

3.3

6.6

4.8

98

5.5

0.7

0.3

52

4

0

0.24 

0.00

0.19

0.14 

33 

12

7.7

0.6

7.4

2
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LOUP RIVER BASIN 

06775900 Dismal River near Thedford, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

72

74

81

82

81

77

78

81

77

82

77

32

RDS =

SDS =

TH =

Ca =

Mg =

Na =

K =

HC0 3

so4 =
a -

Si =

-0.043 (SpC)

0.068 (SpC)

0.074 (SpC) +

0.033 (SpC) +

-0.004 (SpC)

0.011 (SpC) +

0.016 (SpC) +

= O.lSO(SpC)

-0.023 (SpC)

0.002 (SpC) +

-0.026(SpC)

+ 164.486

+ 142.582

58.159

16.911

+ 4.202

5.056

2.402

+ 74.501

+ 11.161

0.805

+ 57.266

N0 2 -N0 3 = -0.0009 (SpC) +0.566

Corre- _ Percent
-.. explained coeffi- F . . . variance cient

*-0.04

*.10

*.16

*.21

*-.09

*.14

*.20

.30

*-.15

*.04

*-.02

*-.08

0.21

1.1

2.6

4.6

0.85

2.0

4.0

8.9

2.2

0.12

0.07

0.64

Standard 
error of 
estimate 
(mg/L)

8

5

4

1

0

0

0

4

1

0

3

0.

.1

.8

.1

.4

.4

.7

.7

.4

.4

.6

.0

12

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to preduct the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No f Water discharge Pprr _nt Standard error
  ' .  (ft 3/s) n .  . Correlation ^-euu of estimate measure-   ^  ' L    Regression equation . . explained             
ments Maximum Minimum____________________________variance Log units Percent 

125 233 176 SpC = 250 q'0 - 06608 *-0.06 0.32 0.030 6.9

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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LOUP RIVER BASIN 

06777000 Middle Loup River near Milburn, Nebr.

Location.--Lat 41°49'02", long 99°58'15", in NE*sSW% sec. 3, T.21 N., R.23 W., Blaine County, 
Hydrologic Unit 10210003, at Laughran bridge 9 mi upstream from Rifle Creek and 15 mi 
northwest of Milburn.

Drainage area.--3,690 mi 2 , approximately, of which 135 mi 2 contributes directly to surface 
runoff.

Period of record.--Mater year 1970 to current year.

Statistical data for selected chemical constituents

No. of _ 
Constituent Units measure- . __

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L

mg/L -

mg/L -

mg/L

mg/L

mg/L

Fecal coliform col/ 100 ml -

Fecal streptococci col/100 ml -

Oxygen, dissolved

Biochemical oxygen demand
(5 -day)

pH pH

Color Co - Pt

mg/L

mg/L -

units

units

ments

213

3

15

15

15

15

15

15

15

15

15

15

15

15

3

2

12

3

3

3

15

207

216

15

-LIHUJII

978

160

165

78

25

3.9

8.0

6.6

105

9.3

2.2

0.5

60

140

129

39

0.76

0.62

0.71

0.49

0.22

17.4

8.8

40

Min
imum

130

153

149

66

21

3.1

6.6

5.2

94

6.0

0.0

0.2

52

0

47

0

0.31

0.50

0.19

0.20

0.15

2.0

6.6

5

Mean

178

157

155

70

22

3.4

7.1

5.7

100

7.3

1.1

0.3

56

33

79

20

0.53

0.56

0.46

0.35

0.17

9.4

7.8

14

Median

174

70

23

3.3

7.1

5.7

100

7.2

1.1

0.4

57

31

0.56

0.17

9.0

7.8

10

Standard 
devi
ation

56

3.5

4.1

3.6

1.3

0.2

0.4

0.4

3.4

1.0

0.5

0.1

2.2

31

44

0.17

0.06

0.26

0.14

0.02

2.0

0.3

10

Ninetieth 
percent -

ile

187

160

76

24

3.7

7.6

6.0

101

8.6

1.7

0.4

59

41

0.75

0.20

12.1

8.2

30

Tenth 
percent -

ile

162

151

66

21

3.1

6.7

5.4

95

6.1

0.6

0.3

53

8

0.32

0.16

7.4

7.4

0
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LOUP RIVER BASIN 

06777000 Middle Loup River near Milburn, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (1H)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (SO )

Chloride (Cl)

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N0 3 )

15

15

15

15

15

15

15

15

15

15

SDS =

TH =

Ca =

Mg -

Na =

K =

HC0 3

so4 =

Cl =

Si =

0.311 (SpC)

0.205 (SpC) +

0.070 (SpC) +

0.006(SpC) +

0.027 (SpC) +

0.024 (SpC) +

= 0.268 (SpC)

0.004 (SpC)

-0.002 (SpC)

0.050 (SpC) +

+ 100.232

33.538

10.027

2.345

2.339

1.483

+ 51.872

+ 6.613

+ 1.433

47.566

Corre 
lation 
coeffi 
cient

0.67

*.51

*.48

*.22

.62

.59

.69

*.04

*-.03

*.20

_. . Standard Percent ,. , . , error of explained .. . estimate variance , /T .. 
(mg/L)

45

26

23

4.8

39

34

48

0.13

0.10

3.9

3.1

3.2

1.2

0.2

0.3

0.3

2.6

1.0

0.5

2.3

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No o£ Water discharge
fftVs") measure- *- ' J   

ments Maximum Minimum

Correlation Percent
Regression equation _ . . explained

Standard error 
of estimate

variance Log units Percent

213 1,030 331 SpC = 154 Q
0.01796

*0.03 0.08 0.032 7.4

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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LOUP RIVER BASIN 

06778500 Middle Loup River near Comstock, Nebr.

Location;--Lat 41°28'49", long 99°12'43", in NE%NE%NE% sec. 1, T.17 N., R.17 W., Custer County, 
Hydrologic Unit 10210003, at bridge on Custer-Valley County line 0.3 mi downstream from 
diversions for canals 3 and 4, 1.3 mi south of Burlington Northern, Inc., crossing, and 
5.5 mi southeast of Comstock.

Drainage area.--4,650 mi 2 , approximately, of which 430 mi 2 contributes directly to surface 
runoff.

Period of record.--Water year 1969 to current year.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure -

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite +  nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L
mg/L - 

mg/L  

mg/L

mg/L

Phosphorus, dissolved mg/L

Fecal coliform col/] 

Fecal streptococci col/1

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

.uu mi   

.00 ml  

mg/L

mg/L 

units

units

ments

229

3

15

15

15

15

15

15

15

15

15

15

15

15

2

2

12

3

3

3

15

224

232

15

Max 
imum

309

169

205

110

37

5.7

9.6

7.6

156

11

4.6

0.5

60

50

11

202

0.72

0.56

0.52

0.41

0.21

13.6

8.9

50

Min 
imum

172

161

139

71

23

3.3

6.0

5.1

95

6.0

1.0

0.2

45

0

10

0

0.00

0.38

0.35

0.24

0.09

7.1

6.6

4

Mean

200

166 -

173

89

29

4.2

7.6

6.2

121

7.9

1.8

0.3

55

30

10 -

101 -

0.30

0.48 -

0.43 -

0.32 -

0.15

9.7

7.9

20

Standard Ninetieth 
Median devi- percent -

197 -

170

90

29

4.2

7.6

6.3

112

7.6

1.7

0.4

57

30

0.30

0.15

9.4

7.9

20

at ion

4.4 -

17

12

4.3

0.6

0.8

0.7

16

1.5

0.9

0.1

4.4

12

0.26

0.09 -

  0.09 -

- 0.09 -

0.03

1.6

0.4

12

ile

223

195

100

35

5.0

8.6

7.0

140

10

3.0

0.4

60

41

0.62

0.20

12.0

8.4

32

Tenth 
percent-

ile

180

157

72

22

3.5

6.6

5.4

107

6.1

1.3

0.3

50

20

0.01

0.11

7.8

7.4

5
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LOUP RIVER BASIN 

06778500 Middle Loup River near Comstock, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Percent
Regression equation

r Standar* 
lation - . , error of.... explained .. . coeffi- . estimatevariance , /T . cient __________ (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaQ0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N02 -N0 3 )

15 SDS = 0.594(SpC) + 48.519 0.95 91 5.4

15 TH = 0.378(SpC) + 9.992 .89 80 5.4

15 Ca = 0.137(SpC) + 0.104 .89 79 2.0

15 Mg = O.Oll(SpC) + 1.915 *.50 26 0.5

15 Na - 0.016(SpC) + 4.124 .53 28 0.8

15 K - 0.020(SpC) + 2.026 .84 70 0.4

15 HQ0 3 0.576(SpC) + 0.160 .98 95 3.7

15 SO = 0.024(SpC) + 2.990 *.44 20 1.4

15 Cl = 0.003(SpC) + 1.225 *.09 0.76 1.0

15 Si = O.llS(SpC) + 30.561 .72 53 3.1

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

Percentjgo Q£ Water discharge

measure-   ^  LJ.    Regression equation _... . . explained
5 M coefficient v .

Standard error 
of estimate

ments Maximum Minimum variance Log units Percent

227 1,980 SpC = 252 Q
-0.04054

-0.50 25 0.039 9.0
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LOUP RIVER BASIN 

06783000 Mid Creek near Broken Bow, Nebr.

Location. --Lat 41°22'30", long 99°35'10", in NWsSW^NVte sec. 11, T.16 N. , R.20 W. , Custer County, 
Hydrologic Unit 10210005, at bridge on State Highway 2, about 3 mi southeast of Broken Bow.

Period of record .- -Water year 1973 to current year.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure- . 

ments MUm

Specific conductance umho/on

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 
mg/L - 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

52

35

17

17

17

17

17

17

17

17

51

17

17

17

17

17

25

52

52

52

45 

41 

51 

54

48 

56

17

886

539

507

320

99

17

86

31

396

45

120

0.6

58

360

370

460

1.6

12

20

12

7.5 

200,000 

120,000 

12.2

43.0 

8.4

140

Min 
imum

205

127

197

98

32

4.4

14

11

120

14

9.8

0.1

8.9

60

0

20

0.1

0.02

0.00

0.31

0.27 

33 

16 

2.5

2.8 

6.5

10

Mean

668

422

420

226

71

12

47

17

304

31

48

0.3

45

188

71

178

0.6

2.5

3.1

2.6

2.1

7.0

16.8 

7.6

42

Standard 
Median devi 

ation

682

443

420

230

71

12

47

17

310

30

47

0.3

48

175

46

125

0.4

1.7

2.6

2.4

2.0 

  2,700 - 

 1,500 - 

6.9

13.5 

7.6

30

143

88

80

51

16

2.9

19

4.4

67

8.3

21

0.1

11

77

87

132

0.44

2.6

3.2

2.0

1.3

1.9

11.0 

0.4

32

Ninetieth 
percent - 

ile

837

512

500

300

95

15

76

20

390

42

75

0.5

52

280

150

430

1.4

6.6

4.8

4.1

3.4 

25,500 

8,300 

9.7

35.0 

8.2

90

Tenth 
percent - 

ile

500

320

332

180

54

9.3

22

12

240

19

26

0.2

38

110

10

50

0.2

0.09

0.66

0.96

0.81 

180 

360 

4.4

5.3

7.3

18
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LOUP RIVER BASIN 

06783000 Mid Creek near Broken Bow, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Corre- 
Dissolved No. of lation 

constituents measure- Regression equation coeffi- 
(mg/L) ments cient

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Q)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

34 RDS = 0.565(SpC) + 44.915 0.95

17 SDS = 0.553(SpC) + 47.061 .98

17 TH = 0.245(SpC) + 61.321 .68

17 Ca = 0.077 (SpC) + 18.763 .71

17 Mg = 0.014(SpC) + 2.694 .66

17 Na = 0.103(SpC) - 21.813 .78

17 K = -0.008 (SpC) + 22.402 *-.27

17 HC0 3 = 0.412(SpC) + 26.614 .88

17 S04 = 0.036(SpC) + 6.366 .62

50 Cl = 0.096(SpC) - 16.119 .66

17 Si = 0.048(SpC) + 12.529 .64

25 N02 -N0 3= -0.0007 (SpC) +1.054 *-.23

* Not significant at the 95 percent confidence level; the regression equation 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water

No of Water discharge 

measure- . ( ft /s' Regres
ments Maximum Minimum

52 30 0.16 SpC =

,  . Percent Correlation , . , sion equation coe££icient explained
variance

703 Q-°-14579 -0.48 23

Percent 
explained 
variance

90

96

47

50

44

62

7.3

77

38

43

41

5.3

should not

Standard 
error of 
estimate 
(mg/L)

28

15

38

11

2.2

12

4.3

33

6.7

16

8.4

0.43

be used

discharge (Q)

Standard error 
of estimate

Log units

0.101

Percent

23
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LOUP RIVER BASIN 

06784000 South Loup River at St. Michael, Nebr.

Location.--Lat 41°01'53", long 98°44'25", in NE^NE's sec. 11, T.12 N., R.13 W., Buffalo County,
Hydrologic Unit 10210004, 15 ft upstream and 65 ft right from right upstream corner of county 
highway bridge, 0.6 mi northeast of St. Michael, and 3.4 mi upstream from Sweet Creek.

Drainage area.--2,350 mi2 , approximately, of which about 1,610 mi 2 contributes directly to surface 
runoff.

Period of record.-^Vfeter years 1946-53, 1974 to current year.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure- . x~ 

ments MUm

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L  

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L  

ug/L  

mg/L

mg/L  

mg/L  

mg/L -

mg/L  

mg/L  

mg/L

Fecal col i form col/100 ml  

Fecal streptococci col/100 ml  

Oxygen, dissolved

Biochemical oxygen demand 
(5 -day)

pH pH

Color Co - Pt

mg/L

mg/L '

units

units

94

7

7

7

7

7

7

7

7

7

7

7

7

7

7

95

95

7

544

293

190

61

9.4

14

11

253

21

4.8

0.4

56

70

2.1

0.42

14.4

8.7

60

Min- 
imum

206

232

150

47

6.6

9.4

6.8

180

14

3.1

0.2

39

30

0.00

0.12

5.4

6.6

5

Standard Ninetieth Tenth 
Mean Median devi- percent- percent - 

ation ile ile

368 370 52 420 312

7CQ 77

1A7 __ _ ____ Ifi __________________

CT _ CO

8 fl 11

U 14 ________
A . ^

9 C 1C

71 t; ________ 74 __________________

17 77

A n -____..__ n rs -_-_------__-_---_

0.3 -------- 0.1 ----    ----------

46 - 62 --- - -

4R __ ic; _________ __ _ __

n ft 7 ________ n 74 __________________

n 77 ________ n in __________________

10.1 10.0 1.8 12.5 7.8

7.9 8.0 0.4 8.5 7.3
74 _ ___ _ 17 ____ _ ____________
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LOUP RIVER BASIN 

06784000 South Loup River at St. Michael, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

. .           -  - Corre- I ~ Standard

Dlssolved No. of Percent
constituents measure- Regression equation coeffi exPlained estimate

_________ments___________ cient" variance (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as Ca00 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge percent Standard error
moocn-^a (ft /s)   . ... Correlation , . , of estimate measure-   5=  ' L    Regression equation . . explained              
ments Maximum Minimum____________________________variance Log units Percent 

90 1,880 23 SpC = 452 q' 0 - 04485 *-0.18 3.4 0.065 15

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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LOUP RIVER BASIN 

06785000 Middle Loup River at St. Paul, Nebr.

Location.--Lat 41°11'55", long 98°26'50", in NftSHRiNK* sec. 10, T.14 N., R.10 W., Howard County 
Hydrologic Unit 10210003, on left bank at St. Paul, 450 ft upstream from bridge on U.S. 
Highway 281 and 6 mi upstream from confluence with North Loup River.

Drainage area.--8.090 uni 2 , approximately, of which about 3,130 mi 2 contributes directly to surface 
runoff.

Period of record.--Water year 1969 to current year.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved 

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal coliform col/] 

Fecal streptococci col/1 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L 

ug/L 

mg/L 

mg/L 

mg/L   

mg/L   

mg/L 

mg/L 

mg/L 

.00 ml - 

LOO ml - 

mg/L 

mg/L - 

units

units

255

12

23

26

26

26

17

15

25

26

26

24

24

21

13 

4 

14 

3

3 

3 

15

235

256

14

Max 
imum

470

230

261

170

51

9.4

13

11

212

17

9.1

0.6

62

120

120 

167 

1.3 

0.60

1.1

0.43 

0.32

17.5

8.8

150

Min 
imum

157

129

119

63

22

2.0

6.8

5.6

92

3.2

0.5

0.1

28

10

0 

0 

0.00 

0.00

0.36 

0.26 

0.09

6.7

6.4

5

Mean

299

178

193

121

38

5.9

10

8.5

157

11

2.6

0.3

43

44

46 

57 

0.53 

0.26

0.65 

0.33 

0.19

9.8

8.0

32

Median

298

170

200

130

41

6.2

10

8.8

155

12

2.4

0.3

46

41

41

0.50

0.20

9.6

8.1

21

Standard 
devi 
ation

46

32

43

30

8.8

2.0

1.7

1.4

36

4.5

1.8

0.1

9.9

25

38

0.40

0.06

1.8

0.4

36

Ninetieth 
percent - 

ile

348

220

240

160

48

8.0

13

10

200

16

4.2

0.5

58

72

85

1.1

0.26

12.6

8.5

47

Tenth 
percent - 

ile

243

142

130

99

23

2.8

8.5

7.0

100

4.7

1.0

0.2

31

20

0

0.08

0.10

7.7

7.4

8
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06785000 Middle Loup River at St. Paul, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N0 3 )

23

26

26

26

17

15

25

26

26

24

SDS =

TH =

Ca -

Mg =

Na -

K =

HC0 3

so4 =

Cl =

Si -

0.717 (SpC) +

0.4 30 (SpC) +

0.124 (SpC) +

0.027 (SpC) -

0.030 (SpC) +

0.011 (SpC) +

= 0.556(SpC)

0.054 (SpC) -

0.01 9 (SpC) -

0.114 (SpC) +

2.654

1.375

3.948

1.601

0.918

5.070

+ 5.004

4.039

2.562

12.394

Corre~ Percent standard 
lation n . , error of ... explained . . _ coeffi- . estimate variance , .... cient (mg/L)

0.97

.94

.93

.90

.89

*.38

.96

.81

.69

.75

94

88

87

81

80

15

92

66

48

56

11

10

3.2-

0.9

0.8

1.4

10

2.7

1.3

6.7

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

. of Water discharSeNo
measure- 
ments Maximum Minimum

Regression equation Correlation 
coefficient

Standard error 
of estimate

variance Log units Percent

Percent 
explained

250 7,940 111 SpC = 703 Q
-0.13372

-0.67 44 0.053 12
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06786000 North Loup River at Taylor, Nebr.

Location.--Lat 41 046'37", long 99 0 22'45", in NE^SE^ sec. 22, T.21 N., R.18 W., Loup County, 
Hydrologic Unit 10210006 on left bank 64 ft downstream from bridge on U.S. Highway 183 
and 0.4 mi north of Taylor.

Drainage area.--2,280 mi 2 , approximately, of which about 180 mi 2 contributes directly to surface 
runoff.

Period of record.--Water year 1974 to current year.

Statistical data for selected chemical constituents

No. of
Constituent Units measure 

ments lmum

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N03 , dissolved

Ammonia N, total

Organic N, total 

Phosphorus, total

Phosphorus, dissolved

mg/L -

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L -
mg/L - 

mg/L -

mg/L -
mg/L - 

mg/L -

mg/L

Fecal col i form col/100 ml -

Fecal streptococci col/100 ml -

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pn pH

Color Co - Pt

mg/L
mg/L - 

units

units

39

39

37

37

38

38

38

38

38

38

40

38

38

37

38

40

1 -

40

40

197

169

83

28

3.7

13

7.7

118

12

2.7

0.6

60

80

310

1.1

0.24

8.5

55

Min
imum

141

128

56

18

2.7

5.5

4.9

81

2.9

0.1

0.2

45

4

10

0.00

0.05

6.4

1

Mean

165

148

68

22

3.1

6.6

6.0

96

5.5

1.2

0.4

54

29

41

0.42

0.13

10.5

7.6

12

Median

164

144

67

22

3.2

6.4

6.0

97

5.0

1.0

0.4

56

29

30

0.42

0.14

7.7

8

Standard
devi 
ation

12

8.0

6.2

2.2

0.3

1.2

0.6

7.9

1.8

0.6

0.1

3.6

13

49

0.30

0.04

0.4

12

Ninetieth
percent - 

ile

182

160

78

26

3.6

7.2

6.8

101

6.5

2.0

0.5

59

50

60

0.79

0.18

8.1

30

Tenth
pe re ent 

ile

147

139

59

19

2.8

5.8

5.2

86

3.8

0.6

0.3

50

20

0

0.02

0.08

7.3

3
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06786000 North Loup River at Taylor, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure- Regression equation
ments

1Corre- Percent Standar<!
lat£n explained erT°r °£ 
coeffi- . estimate. . variance , /T , cient__________(mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N02 -N0 3 )

36 SDS = 0.438(SpC) + 76.102 0.63 40 6.6

36 TH = 0.364(SpC) + 6.987 .71 50 4.5

36 Ca = 0.124(SpC) + 1.220 .70 48 1.6

37 Mg = 0.013(SpC) + 0.956 .53 28 0.3

37 Na = -0.002(SpC) + 6.923 *-.02 0.03 1.2

37 K = 0.023(SpC) + 2.165 .46 22 0.5

37 HC0 3 = 0.540(SpC) + 6.635 .81 66 4.7

37 S04 = 0.017(SpC) + 2.757 *.ll 1.2 1.8

37 Cl = -0.001(SpC) + 1.378 *-.03 .07 0.6

37 Si = 0.122(SpC) + 34.244 .41 17 3.3

37 N02 -N0 3 = -0.017(SpC)+ 3.228 -.66 44 0.23

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

Percentj^j Qf Water discharge 

measure-   i  LJ.___ Regression equation ff   t expl ained

Standard error 
of estimate

ments Maximum Minimum variance Log units Percent

39 785 98 SpC = 298 Q-0.09939 -0.66 44 0.024 5.5

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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06787500 Calamus River near Burwell, Nebr.

Location.--Lat 41°48'35", long 99°10'56", in NW-sNW1-* sec. 9, T.21 N., R.16 W., Garfield County,
Hydrologic Unit 10210008, on left bank 130 ft downstream from highway bridge, 1.5 mi upstream 
from mouth, and 3 mi northwest of Burwell.

Drainage area.--1,060 mi 2 , approximately, of which about 110 mi 2 contributes directly to surface 
runoff.

Period of record.--Water year 1972 to current year.

Statistical data for selected chemical constituents

No. of Max- 
Constituent Units measure- 

unum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
.dissolved, ,.

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus , total

Phosphorus , dissolved

mg/L - 

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L--

mg/L--

mg/L

mg/L

mg/L

mg/L

66

55

54

54

54

54

54

54

54

54

55

54

54

9

8

50

5

5

5

55

165

155

68

22

3.3

9.5

5.8

93

11

2.6

0.9

62

90

110

60

0.94

0.02

1.3

0.23

0.29

Min 
imum

128

112

49

16

1.3

4.7

3.9

69

0.8

0.0

0.0

37

0

20

0

0.00

0.01

0.40

0.14

0.11

Mean

141

127

56

18

2.6

5.9

4.8

81

4.6

1.1

0.3

48

24

54

15

0.40

0.01

0.71

0.18

0.16

Median

142

125

56

18

2.7

5.9

4.8

82

4.5

1.0

0.3

48

21

0.37

0.16

Standard
devi 
ation

6.6

6.9

3.3

1.1

0.3

0.6

0.4

0.4

1.5

0.5

0.01

0.2

16

33 -

20 -

0.19

  0.004 -

0.4 -

- 0.03 -

0.03

Ninetieth
percent - 

ile

150

137

60

20

2.9

6.3

5.6

87

6.2

1.9

0.4

52

38

0.70

0.19

Tenth
perc ent 

ile

130

120

52

17

2.4

5.4

4.4

77

3.2

0.6

0.2

44

9.9

0.20

0.13

J/ C*  dJ. \_v/-L J. -Lwl ill \_AJ-I. / JL\J\J JILL

Fecal streptococci col/100 ml--

Oxygen, dissolved

Biochemical oxygen demand

pH pH

Color Co - Pt

mg/L

mg/L

units

units

72

5

93

55

13.9

6.3

8.3

40

6.2

1.2

6.5

2

10.1

3.0

7.6

13

10.0

7.7

9.8

1.7

2 7
. J

0.3

9.7

12.4

8.0

29

8.1

7.3

5
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06787500 Calanus River near Burwell, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- 

(mg/L) ments

Dissolved solids, residue (RDS) - 

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

54

54

54

54

54

54

54

54

54

54

50

SDS

TH

Ca

Mg

Na

K

HCO

S04

Cl

Si

N0 2

Corre-
n . ... lation Regression equation .... 

5 n coeffi 
cient

= 0.568 (SpC)

= 0.298 (SpC)

= 0.1 03 (SpC)

= 0.012 (SpC)

= 0.047 (SpC)

= 0.024 (SpC)

3 0.395(SpC)

= 0.063 (SpC)

- 0.018 (SpC)

= 0.062 (SpC)

+ 46.981

+ 13,462

+ 3.366

+ 0.874

- 0.785

- 1.499

+ 25.560

- 4.300

- 1.402

+ 39.221

-N0 3= -0.002(SpC) + 0.622

0.47

.51

.50

*.25

.42

.32

.54

*.24

*.19

*.08

*-.04

Percent 
explained 
variance

22

26

25

6.4

17

10

29

5.7

3.6

0.74

0.21

Standard 
error of 
estimate 
(mg/L)

6.2

2.9

1.0

0.3

0.6

0.4

3.6

1.5

0.5

4.1

0.19

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge 
("  / s)measure- Correlation Percent

ments Maximum Minimum
Regression equation --. . explained

Standard error 
of estimate

variance Log units Percent

66 451 182 SpC = 193 Q
-0.05523 *-0.19 3.6 0.020 4.6

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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06790500 North Loup River near St. Paul, Nebr.

Location.--Lat 41°15 f 35", long 98°26'50", in NWVW%NE% sec. 22, T.15 N., R.10 W., Howard County, 
Hydrologic Unit 10210007, on right bank 310 ft downstream from bridge on U.S. Highway 281, 
3 mi north of St. Paul, and 4 mi upstream from confluence with Middle Loup River.

Drainage area.--4,290 mi 2 , approximately, of which about 1,240 mi 2 contributes directly to surface 
runoff.

Period of record.--Water years 1946-53, 1974 to current year.

Statistical data for selected chemical constituents

No. of _ 
Constituent Units measure-

"iitmm

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L -

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L -

mg/L -

mg/L -

mg/L -

mg/L -

mg/L

ments

40

40

39

39

39

39

39

39

39

39

40

39

39

39

39

39

40

269

211

120

40

6.8

11

9.7

163

12

4.8

0.5

64

80

110

40

1.2

0.58

Min 
imum

171

139

70

22

3.7

5.8

5.2

98

3.8

1.1

0.2

36

0

10

0

0.00

0.03

Mean

223

177

96

30

5.0

8.0

6.9

131

7.8

1.9

0.3

50

32

40

7

0.46

0.15

Median

220

175

94

30

4.8

7.9

6.8

123

7.2

1.7

0.4

51

31

40

5

0.48

0.14

Standard 
devi
ation

23

14

11

3.6

0.7

0.9

1.0

14

1.8

0.7

0.05

5.2

17

25

9

0.34

0.10

Ninetieth 
percent -

ile

260

197

120

37

6.0

9.2

8.6

154

11

2.6

0.4

56

62

87

20

0.88

0.21

Tenth 
percent -

ile

192

160

86

28

4.1

7.2

5.6

119

6.5

1.1

0.3

44

15

10

0

0.01

0.06
Fecal coliform col/100 ml --------------------

Fecal streptococci col/100 ml -

Oxygen, dissolved

Biochemical oxygen demand
(5 -day)

pH pH

Color Co - Pt

mg/L -

mg/L -

units

units

41

40

8.3

85

6.9

1

7.7

15

7.7

8

0.4

18

8.2

26

7.2

4
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06790500 North Loup River near St. Paul, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Corre- 
Dissolved No. of lation 

constituents measure- Regression equation coeffi- 
(mg/L) ments cient

Dissolved solids, residue (RDS) --

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Q)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

42 SDS = 0.519(SpC) + 61.268 0.88

42 TH - 0.405(SpC) + 5.912 .87

42 Ca = 0.127(SpC) + 1.963 .85

42 Mg = 0.022(SpC) + 0.118 .72

42 Na = 0.030(SpC) + 1.347 .81

42 K = 0.031(SpC) + 0.074 .68

42 HC0 3 = 0.532 (SpC) + 11.893 .91

42 S04 = 0.044 (SpC) - 2.048 .59

42 Cl = 0.014(SpC) - 1.127 .45

42 Si = 0.020(SpC) + 45.913 *.09

42 N02 -N0 3= -0.007(SpC)+ 2.001 -.46

* Not significant at the 95 percent confidence level; the regression equation 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water

MT» nf Water dischargel\w   Ui A °
(ft 3 /si measure- *- ' J Regres

ments Maximum Minimum

41 1,820 274 SpC =

n i ^- Percent Correlation n . , ision equation f . . explained
variance

391 Q-°- 08551 -0.36 13

Percent 
explained 
variance

78

76

72

52

66

46

83

35

20

0.82

21

should not

Standard 
error of 
estimate 
(mg/L)

6.5

5.5

1.9

0.5

0.5

0.8

5.8

1.4

0.6

5.2

0.31

be used

discharge (0)

Standard error 
of estimate

Log units

0.041

Percent

9.4
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06792000 Cedar River near Fullerton, Nebr.

Location.--Lat 41°23'45", long 98°00'15", in NE%NEk sec. 4, T.16 N., R.6 W., Nance County,
Hydrologic Unit 10210010, near left bank on downstream side of pier of highway bridge, 3 mi 
northwest of Fullerton and 7.2 mi (revised) upstream from mouth.

Drainage area.--1,220 mi 2 , approximately, of which about 480 mi 2 contributes directly to surface 
runoff.

Period of record.--Water years 1953-59, 1974 to current year.

Statistical data for selected chemical constituents

Constituent Units

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
xt . dissolved
Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total 

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L

mg/L

mg/L 

mg/L

mg/L

Phosphorus, dissolved mg/L

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml

Oxygen, dissolved

Biochemical oxygen demand
H (5-day) 
pH pH

Color Co - Pt

mg/L

mg/L

units

units

No. of
measure
ments

45

6

39

41

38

38

41

38

42

38

39

41

38

39

39

37

37

40

2

44

42

Max
imum

344

301

249

170

50

11

26

10

213

13

25

0.4

53

70

1,100

40

0.69

0.53

9.3

8.9

140

Mm- .. 
Meanimum

194 276

136 199

128 192

81 124

26 39

3.9 6.5

3.8 8.5

5.2 7.2

110 164

4.0 8.4

0.1 2.4

0.2 0.3

17 38

2 35

0 70

0 12

0.00 0.22

0.12 0.21

8.3 8.8

6.5 7.6

2 18

Standard
Median

276

191

127

39

6.6

8.1

7.2

164

8.7

1.7

0.3

38

30

40

10

0.17

0.21

7.6

12

devi
ation

31

56

20

15

4.7

1.1

3.0

0.9

17

1.8

3.8

0.06

6.4

13

172

11

0.21

0.07

0.5

23

Ninetieth
percent -

ile

312

216

145

45

7.4

9.4

8.1

185

10

3.0

0.3

46

52

87

30

0.53

0.29

8.3

39

Tenth
percent -

ile

240

170

111

34

5.3

6.9

6.4

143

6.4

1.2

0.2

32

25

0

0

0.01

0.15

7.0

5
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LOUP RIVER BASIN 

06792000 Cedar River near Fullerton, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. o f 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS) -

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N03 )

36

41

38

38

41

38

42

38

39

38

37

SDS = 0.567 (SpC) + 34.792

TH = 0.470(SpC) - 6.938

Ca = 0.140(SpC) - 0.365

Mg = 0.032 (SpC) - 2.537

Na = 0.020(SpC) + 2.790

K = -0.004 (SpC) + 8.347

HC0 3 =0.572(SpC) + 5.433

S04 = 0.013 (SpC) + 4.704

Cl = 0.003(SpC) + 1.517

Si = 0.136(SpC) - 0.408

N02 -N0 3 = 0.006(SpC) + 0.064

Corre 
lation 
coe'ffi- 
cient

0.76

.86

.83

.81

*.19

*-.13

.94

*.20

*.02

.59

*.07

Percent 
explained 
variance

58

74

70

66

3.6

1.6

87

4.1

.06

35

.47

Standard 
error of 
estimate 
(mg/L)

12

7.9

2.6

.6

3.0

.9

6.3

1.8

3.8

5.2

.21

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

M« ~f Water discharge
*  °£ <**'* g Correlation ^^

Regression equation coefficient exPlainedmeasure-       
ments Maximum Minimum

Standard error 
of estimate

variance Log units Percent

44 3,300 47 SpC = 466 Q
-0.10168

-0.54 29 0.044 10
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LOUP RIVER BASIN 

06792499 Loup River Power Canal at Diversion near Genoa, Nebr.

Location. -Lat 41°23'31", long 97°49'20", in NEfcMfc sec. 6, T.16 N., R.4 IV., Nance County,
Hydrologic Unit 10210009, at diversion structure, 2 mi upstream from gaging station, and 
5.5 mi southwest of Genoa.

Period of record. --Water year 1973 to current year.

Statistical data for selected chemical constituents

*  °£ Max- 
Constituent Units measure- 

. intim ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L

Phosphorus, dissolved mg/L 

Fecal col i form col /I 00 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand mg/L 
(5 -day) 

pH pH units

Color Co - Pt units

59

32

57

56

55

55

55

55

55

55

55

57

56

24

36

36

23

2

34

26 

22 

31 

4

59

24

346

247

246

160

49

8.7

12

9.8

201

16

4.8

1.3

66

730

160

120

1.1

0.04

0.89

0.34 

15,300 

10,000 

10.6

8.6

100

Min 
imum

240

149

155

85

28

3.5

7.4

1.0

130

6.3

1.4

0.1

20

20

0

0

0.00

0.02

0.18

0.05 

3   

12   

8.0

6.7

5

Mean

278

201

200

117

37

6.0

9.5

7.7

159

11

2.6

0.4

46

73

48

18

0.43

0.03

0.31

0.18

9.5

7.8

25

Standard 
Median devi 

ation

273

199

198

121

37

6.1

9.4

7.8

157

11

2.5

0.3

48

50

39

10

0.50

0.28

0.18 

55 

133

7.9

20

22

18

17

12

3.9

0.9

1.0

1.3

15

2.2

0.8

0.1

8.2

141

31

23

0.38

0.14

0.07

1.1

0.4

24

Ninetieth Tenth 
percent- percent - 

ile ile

312

220

220

138

42

7.0

11

9.3

180

14

3.9

0.4

55

70

90

42

0.89

0.44

0.28 

- 1,700 

935

8.4

58

251

181

175

101

33

5.0

8.2

6.6

140

7.9

1.6

0.3

37

25

20

0

0.00

0.18

0.10 

13 

31

7.4

8
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LOUP RIVER BASIN 

06792499 Loup River Power Canal at Diversion near Genoa, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

No. of if- 
measure- Regression equation Coeffi- 
ments cient

Dissolved solids, residue (RDS) 32 RDS = 0.647(SpC) + 23.048 0.80

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2

* Not significant at the 95 
predict the concentration

56 SDS = 0,553 (SpC) + 45.652 .71

56 TH = 0.482(SpC) - 16.972 .84

55 Ca = O.lSO(SpC) - 4.750 .86

55 Mg = 0.022 (SpC) - 0.266 .57

55 Na = 0.027(SpC) + 1.920 .58

55 K = O.OOS(SpC) + 5.310 *.14

55 H03 = 0.575(SpC) - 1.406 .84

55 S04 = 0.047 (SpC) - 2.168 .47

55 Cl - 0.012(SpC) - 0.771 .33

56 Si = O.OOOS(SpC) + 45.940 *0.00

-ND 3 ) 23 ND 2 -ND 3= -0.002(SpC)+0.985 *-.!!

Percent 
explained 
variance

64

51

71

73

33

33

2.0

71

22

11

0.00

1.3

percent confidence level; the regression equation should not 
of the dependent variable.

Results of regression analyses relating specific conductance to water

jk of Water discharge
fftVsl measure- ^ ' '

ments Maximum Minimum

59 3,700 69

  -  . Percent _ . ... Correlation .. . , Regression equation . explained
variance

SpC - 340 Q- 02830 -0.27 7.1

Standard 
error of 
estimate 
(mg/L)

11

12

6.8

2.0

0.7

0.8

1.3

8.2

2.0

0.8

8.3

0.38

be used to

discharge (Q)

Standard error 
of estimate

Log units

0.033

Percent

7.6
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LOUP RIVER BASIN 

06793600 Beaver Creek near Albion, Nebr.

Location.--Lat 41°41'00M , long 97°58'25", in Nl&NWVNEfc sec. 26, T.20 N., R.6 W., Boone County,
Hydrologic Unit 10210009, at bridge on county road 0.8 mi east and 
junction of highways 14, 39, and 91 at east edge of Albion.

Period of record. --Water year 1973 to current year.

Statistical data

0.6 mi southeast of

for selected chemical constituents

No. of
Constituent Units measure- imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Pho sphorus , to tal

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 
mg/L -  

mg/L -  

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/ 100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Cc - Pt

mg/L 

units

units

54

33

19

18

18

18

18

17

18

18

51

19

18

18

18

18

27

54

54

54

46 

42 

52 

55

52 

59

19

388

275

196

130

40

6.5

10

11

174

29

20

0.4

49

80

1,000

120

1.2

1.1

3.8

1.6

1.4

71,300 

42,000 

14.0

9.4 

8.5

70

Min 
imum

215

115

155

94

30

4.3

6.9

6.3

123

4.3

1.5

0.1

30

6

20

0

0.07

0.00

0.15

0.28

0.03 

3 - 

23 - 

7.1

1.1 

6.8

8

Mean

252

182

179

113

36

5.6

8.3

7.5

149

8.6

2.9

0.3

37

34

129

28

0.37

0.22

0.86

0.55

0.41

9.8

3.7 

7.6

24

Median

249

179

180

118

36

5.8

8.6

7.1

150

6.9

2.6

0.3

36

30

67

19

0.36

0.19

0.77

0.52

0.35 

530 

430 

9.6

2.8

7.7

20

Standard 
devi 
ation

27

25

12

8.6

3.2

0.6

1.0

1.2

14

5.7

2.6

0.06

5.4

18

225

33

0.23

0.19

0.56

0.22

0.20

1.6

2.1 

0.3

16

Ninetieth 
percent - 

ile

280

210

195

127

40

6.4

9.3

9.7

170

14

3.6

0.3

47

52

230

100

0.58

0.40

1.3

0.80

0.57 

4,800 

4,000 

12.0

7.0 

8.0

50

Tenth 
percent - 

ile

225

160

156

98

32

4.5

7.1

6.4

129

4.7

1.8

0.2

32

10

20

10

0.10

0.00

0.31

0.36

0.28 

11 

72 

7.7

1.7 

7.2

10

144 A Statistical Analysis of the Quality of Surface Water in Nebraska



LOUP RIVER BASIN 

06793600 Beaver Creek near Albion, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC03 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N02 -N0 3 )

33

18

18

18

18

18

17

18

18

51

18

27

RDS = 0

SDS = 0

TH = 0.

Ca = 0.

Mg = 0.

Na = 0.

K = 0.

HC0 3 =

so4 = o

Cl = 0.

Si = -0

N0 2 -N0 3

.696 (SpC) +

.486(SpC) +

333 (SpC) +

102 (SpC) +

028 (SpC) -

026 (SpC) +

014 (SpC) +

0.640 (SpC)

.001 (SpC) +

073 (SpC) -

.011 (SpC) +

=0.00 5 (SpC)

7.473

55.201

27.709

9.480

1.641

1.672

3.813

- 14.684

8.298

15.448

39.628

- 0.889

Corre 
lation 
coeffi 
cient

0.83

.77

.74

.62

.83

.48

*.23

.86

*.003

.76

*-.04

.64

Percent 
explained 
variance

70

59

55

38

69

23

5.4

74

0.00

58

0.14

42

Standard 
error of 
estimate 
(mg/L)

14

8.0

5.9

2.6

.4

.9

1.2

7.5

5.9

1.7

5.6

0.18

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

j^o 0£ Water discharge 
measure- .... ( ft / s) 

ments Maximum Minimum

  ... Percent
_. . . . Correlation , . ,Regression equation . . explained

Standard error 
of estimate

variance Log units Percent

52 155 7.50 SpC = 338 Q
-0.07601 -0.40 16 0.040 9.2

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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Elkhorn River Basin

The Elkhorn River basin is located in northeastern 
Nebraska. All streamflow in the basin originates within 
Nebraska. The basin ends at the confluence of the 
Elkhorn River and the Platte River west of Omaha. The 
western part of the basin, comprising about one-third of 
the total area, is sandhills. The rest of the basin gen 
erally lies within the glaciated part of Nebraska, which 
is characterized by deposits of glacial drift overlain by 
loess. In places, the drift is more than 200 ft thick. 
Topography of the area is rolling.

Irrigation is not extensive in the basin although 
development of pump irrigation is accelerating in the 
sandhills. By 1971, about 150,000 acres out of a total 
of about 4.5 million acres in the basin were under irriga 
tion (NSWCC, 1971). Only small amounts of land are 
irrigated by surface water, and this land is irrigated by 
direct pumpage from the streams rather than by diver 
sion.

Descriptive statistics were determined on data 
from seven sites in the Elkhorn River basin (fig. 9). Of 
these, two are on Logan Creek, the principal tributary 
of the Elkhorn River in the eastern part of the basin, 
and five are on the Elkhorn River and its branches. 
Mean specific conductance for the Elkhorn River at Ew- 
ing is 220 umho/cm and for the South Fork Elkhorn 
River at Ewing is 194 umho/cm. Most of the flow at 
Ewing is derived from ground water. From Ewing to 
Norfolk, mean specific conductance increases by 46 per 
cent to 322 umho/cm. The increase is due to higher con 
centrations of calcium and bicarbonate carried by 
streams draining the area to the south.

Mean specific conductance for 154 measurements 
on the Elkhorn River at Waterloo, the downstream 
most station in the basin, is 496 umho/cm. This is an in 
crease of 54 percent from Norfolk and is caused by the

addition of more highly mineralized water from Logan 
Creek and other tributaries within the reach between 
Norfolk and Waterloo.

Mean specific conductance for 127 measurements 
of Logan Creek at Fender is 716 umho/cm. Logan 
Creek drains an area of loess and glacial drift. Ground 
water derived from this area is considerably more highly 
mineralized than that from the sandhills area. Glacial 
drift deposits and the loess and soil overlying them are 
rich in soluble chemical constituents including calcium 
and carbonate. This material is dissolved by percolating 
water that eventually discharges into the streams and 
causes the streams to be more highly mineralized.

Calcium is the principal cation and bicarbonate is 
the principal anion at all stations.

Fecal coliform and fecal streptococcal bacteria 
concentrations were measured only on Logan Creek at 
Fender and on Elkhorn River at Waterloo. Medians for 
the Fender station were 280 colonies per 100 ml for fecal 
coliform bacteria and 332 colonies per 100 ml for fecal 
streptococci. Medians for the Waterloo station were 
9,600 and 3,130 colonies per 100 ml for fecal coliform 
and fecal streptococcal bacteria, respectively. This sta 
tion is only a few miles downstream from the outfall of 
the Fremont sewage-treatment plant. Mean BOD was 
8.8 mg/L at the Waterloo station, and the mean chlo 
ride was 13 mg/L, the highest for any of the sites in the 
basin.

Regression equations were developed between 
specific conductance and each of the constituents hav 
ing significant numbers of measurements. Correlation 
coefficients exceed 0.8 for nearly every regression 
between conductance and dissolved solids, hardness, 
calcium, magnesium, sodium, and bicarbonate for all 
stations.
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ELKHORN RIVER BASIN 

06797500 Elkhorn River at Ewing, Nebr.

Location (revised).--Lat 42°16'03", long 98 0 20'11", at gaging station at bridge on State Highway 
420, 0.8 mi north of Ewing, Holt County, and 1.5 mi upstream from South Fork Elkhorn River.

Drainage area.--1,400 mi 2 , approximately, of which about 740 mi 2 contributes directly to surface 
runoff.

Period of record.--September 1960 to September 1966.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/cm

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
_ dissolved, ,. 
Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus , total 

Phosphorus, dissolved 

Fecal coliform col/] 

Fecal streptococci col/] 

Oxygen, dissolved

Biochemical oxygen demand 
H(5-day) 

pH pH

Color Co - Pt

mg/L 

mg/L 

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

LOO ml " 

.00 ml 

mg/L 

mg/L 

units

units

119

81

1 

79

79

79

79

79

79

79

79

79

79

79

78

56

80

24

Max 
imum

319

260

133

42

6.8

17

7.7

194

12

3.8

0.7

57

170

330

230

8.1

75

Min 
imum

157

132

56

19

1.1

7.5

3.1

86

3.0

0.0

0.1

13

0

0

0

6.7

1

Mean

220

170 

159 - 

87

29

3.5

9.9

5.8

127

6.7

1.7

0.4

40

37

72

37

7.4

11

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

217

167

84

29

3.4

9.4

5.8

124

6.3

1.9

0.4

40

29

64

22

7.4

8

24

21

12

3.7

1.0

1.9

0.8

18

1.6

1.1

0.09

7.5

25

50

44

0.3

15

244

195

100

34

4.8

13

7.0

147

8.7

2.9

0.5

50

64

107

83

7.9

22

200

151

77

26

2.2

8.2

4.8

111

5.0

0.0

0.3

32

19

31

0

7.0

2
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ELKHORN RIVER BASIN 

06797500 Elkhorn River at Ewing, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 ) -

81

79

79

79

79

79

79

79

79

79

RDS

TH =

Ca =

Mg -

Na =

K =

HG0 3

so4
Cl =

Si =

= 0.7 69 (SpC)

   0.430(SpC)

0.129(SpC)

0.026 (SpC)

0.061 (SpC)

0.014 (SpC)

=0.64 3 (SpC)

= 0.024 (SpC)

-0.006 (SpC)

0.013 (SpC)

+ 0.156

- 8.236

+ .587

- 2.239

- 3.573

+ 2.774

- 15.630

+ 1.428

+ 2.987

+ 36.957

Corre 
lation 
coeffi 
cient

0.95

.96

.93

.66

.86

.45

.97

.40

*-.14

*.05

Percent 
explained 
variance

90

93

87

43

74

21

95

16

1.9

0.22

Standard 
error of 
estimate 
(mg/L)

7.0

3.2

1.3

0.8

1.0

0.7

4.1

1.4

1.1

7.5

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge
measure-   (ft / s)  

uents Maximum Minimum
Regression equation Correlation 

coefficient

Standard error 
of estimatePercent 

explained 
variance Log units Percent

105 3,130 4.8 SpC = 191 Q0.02983 0.27 7.5 0.044 10
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ELKHORN RIVER BASIN 

06798000 South Fork Elkhorn River at Ewing, Nebr.

Location.--Lat 42°15'04 M , long 98°20'18", at gaging station at bridge on U.S. Highway 275 at 
southeast limits of Ewing, Holt County, and 0.8 mi above mouth.

Drainage area.--520 mi 2 , approximately, of which about 190 mi 2 contributes directly to surface 
runoff.

Period of record.--September 1960 to September 1966.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved, ,. 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

Fecal coliform col/]

Fecal streptococci col/]

Oxygen, dissolved

Biochemical oxygen demand
(5 -day)

pH L 7J pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L  

mg/L --

mg/L  

mg/L --

mg/L --

mg/L  

mg/L --

.00 ml --

.00 ml --

mg/L --

mg/L --

units

units

84

81

1

79

79

79

79

79

79

79

79

79

79

79

78

55

80

24

Max 
imum

285

243

116

39

5.9

15

7.6

167

11

3.4

0.5

62

100

280

110

8.4

35

Min 
imum

166

127

66

22

0.4

6.1

3.7

96

1.3

0.0

0.1

21

0

0

0

6.7

1

Mean

194

156

134 -

79

26

3.0

7.6

4.6

113

5.1

0.8

0.3

43
25 -

64

22

7.4

8

Standard Ninetieth Tenth 
Median devi- percent- percent - 

at ion ile ile

188

153

76

26

3.0

7.0

4.5

110

4.9

0.8

0.3

44

54

10

7.4

8

22

19

9.0

3.1

0.8

1.5

0.8

13

1.7

0.8

0.08

5.2

19 -

48

29

0.3

7.2

218

176

89

30

4.2

9.6

6.0

127

7.4

2.0

0.4

48

90

67

8.0

13

171

140

70

24

2.1

6.5

3.9

100

3.2

0.0

0.1

37

28

0

7.1

2
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ELKHORN RIVER BASIN 

06798000 South Fork Elkhorn River at Ewing, Nebr.--Continued

Results o£ regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of . 
measure- Regression equation
ments

Corre" Percent standard 
lation ; L error of..-. explained .. _. coeffi- . estimate. variance 
cient__________(mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -

81 RDS = 0.816(SpC) - 2.531 0.94 89 6.3

79 TH = 0.395(SpC) + 1.956 .97 95 2.0

79 Ca = 0.128(SpC) + 1.667 .93 87 1.1

79 Mg = O.OlS(SpC) - 0.483 .47 22 0.8

79 Na = 0.064(SpC) - 4.978 .93 86 0.6

79 K = 0.022(SpC) + 0.351 .60 36 0.7

79 HC03=0.572(SpC) + 1.538 .96 93 3.5

79 S04 = 0.040(SpC) - 2.654 .53 28 1.4

79 Cl - 0.006(SpC) - 0.405 *.17 3.0 0.8

79 Si = -0.012(SpC)+44.952 *-.05 0.25 5.2

*Not significant at the 95 percent confidence level; the regression equation should not be used to 
predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No of Water discharge 
easure- (ft 3/s)

,, , ... Correlation Percent Standard error 
of estimatemeasure-   ^" '~ J    Regression equation coefficient exPlained ' 

ments Maximum Minimum____________________________variance Log units Percent

84 490 20 SpC = 148 Q0 ' 06984 0.36 13 0.041 9.4
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ELKHORN RIVER BASIN 

06799000 Elkhorn River near Norfolk, Nebr.

Location.--Lat 42°00'20", long 97°28'40", in-SWs sec. 31, T.24 N., R.I W., Madison County, at 
gaging station at county road bridge, 3.5 mi west-southwest of Norfolk, and 7 mi upstream 
from North Fork Elkhorn River.

Drainage area.--2,790 mi2 , approximately, of which about 1,790 mi2 contributes directly to surface 
runoff.

Period of record.--September 1960 to September 1970.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaG0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved 

Chloride, dissolved 

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus , total 

Phosphorus, dissolved 

Fecal coliform col/1 

Fecal streptococci col/1 

Oxygen, , dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L 

mg/L 

mg/L

mg/L

mg/L

ug/L

ug/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

LOO ml 

LOO ml 

mg/L 

mg/L 

units

units

157

129

38

128

128

128

128

127

128

128 

128 

128

128

128

114

74

24 

129

13

129

47

Max 
imum

682

343

287

201

66

9.8

16

11

266

17 

3.8 

0.6

56

130

870

160

2.0 

8.9

0.48

8.6

45

Min 
imum

182

141

140

92

29

3.0

2.2

5.5

114

3.8 

0.0 

0.1

1.1

0

0

0

0.00 

0.13

0.11

6.7

1

Mean

322

220

214

140

45

6.8

9.3

7.2

190

8.6 

1.8 

0.4

38

38

65

39

0.34 

1.4

0.21

7.7

9

Standard Ninetieth 
Median devi- percent - 

ation ile

322

221

218

142

46

7.0

9.3

7.0

193

8.4

0.3

39

32

46

28

0'.30 

1.5

0.21

7.7

5

47

28

28

18

5.6

1.2

2.0

1.0

24

1.8 

- 0.9 

0.8

8.2

21

93

40

0.46

0.09

0.3

8.9

347

247

243

159

51

8.1

12

8.5

212

11

0.4

45

58

125

104

0.99

0.23

8.1

24

Tenth 
percent - 

ile

278

187

170

117

37

5.2

7.3

6.2

158

6.9

0.1

27

20

19

0

0.00

0.13

7.3

2
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ELKHORN RIVER BASIN 

06799000 Elkhorn River near Norfolk, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

No. of 
measure- Regression equation
ments

Corre 
lation 
coeffi 
cient

Dissolved solids, residue (RDS) 129 RDS = 0.653 (SpC) +12.618 0.90

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TO)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Cl)

Silica (Si) 

Nitrite + Nitrate as N (N02 -!

38 SDS = 0.526(SpC) + 42.865 .85

128 TH = 0.422 (SpC) + 6.257

128 Ca = 0.131 (SpC) + 3.407

128 Mg = 0.023(SpC) - 0.594

128 Na = 0.027 (SpC) + 0.613

127 K = -0.003(SpC) + 8.100

128 HC0 3 =0.577(SpC) + 6.117

128 SO = 0.0008 (SpC) + 8.316

128 Q = 0.004(SpC) + 0.477

128 Si = 0.140 (SpC) - 7.067

N3 3 J

.91

.89

.77

.52

*-.10

.92

*.02

*.18

.66

Percent 
explained 
variance

81

72

84

79

60

27

1.1

85

0.03

3.2

43

* Not significant at the 95 percent confidence level; the regression equation should not 
to predict the concentration of the dependent variable.

Results of regression

No. of Water discharge 
measure- *  ' s ^

ments Maximum Minimum

146 16,700 65

analyses relating specific conductance to water

Correlation 
Regression equation coefficient

SpC = 525 Q' 0 - 08521 -0.56

Percent 
explained 
variance

32

Standard 
error of 
estimate 
(mg/L)

12

15

7.2

2.6

0.7

1.7

0.9

9.4

1.8

0.9

6.2

be used

discharge (Q)

Standard error 
of estimate

Log units

0.050

Percent

11

Statistical Data by Basin 153



ELKHDRN RIVER BASIN 

06799100 North Fork Elkhorn River near Pierce, Nebr.

Location.--At gaging station, on left downstream wingwall of county road bridge, 2.5 mi southeast
of Pierce, Pierce County. 

Drainage area.- -520 mi2 , approximately.

Period of record. --September 1960 to September 1964.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/on

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal coliform col/1 

Fecal streptococci col/] 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

mg/L 

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L 
mg/L - 

mg/L - 

mg/L 
mg/L - 

mg/L - 

mg/L - 

mg/L - 

.00 ml - 

LOO ml - 
mg/L - 

mg/L - 

units

units

56

53 

1 

51

51

51

51

51

51

51

51

51

51

51

50

29

56

52

19

Max 
imum

567

367

256

77

18

23

11

308

56

5.3

0.5

44

110

110

470

8.6

8.3

44

Min 
imum

175

149

72

23

3.6

3.1

3.0

92

7.5

0.0

0.2

11

10

10

0

0.10

7.0

1

Mean

445

289 

268 - 

207

63

12

13

6.1

252

24

2.8

0.4

32

40

36

156

4.4 -

7.6

9

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

439

283

207

63

12

13

5.6

256

20

2.6

0.3

33

38

30

118

7.6

5

56

36

28

8.5

2.5

3.3

1.6

32

9.6

0.9

0.08

5.6

19

25

145

- 1.8  

0.3

10

510

333

242

73

16

18

7.9

285

37

3.8

0.4

37

59

76

360

8.0

20

412

262

180

56

9.7

11

4.4

214

16

2.1

0.3

25

26

21

0

7.2

0
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ELKHORN RIVER BASIN 

06799100 North Fork Elkhorn River near Pierce, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre 
lation 
coeffi 
cient

Percent 
explained 
variance

Standard
error of
estimate
(mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Ma)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

53 RDS = 0.590(SpC) + 26.218 0.96 92 10

51 TH = 0.464(SpC) + 0.199 .97 94 6.7

51 Ca = 0.134(SpC) + 3.532 .92 86 3.3

51 Mg = 0.031(SpC) - 1.833 .72 52 1.8

51 Na = 0.048(SpC) - 8.096 .86 74 1.7

51 K = -0.004(SpC) + 7.951 *-.16 2.5 1.6

51 HC0 3 =0.509(SpC) + 25.576 .93 86 12

51 SO = 0.112(SpC) - 26.041 .69 48 7.0

51 Cl = O.OOS(SpC) + 0.442 .36 13 0.8

50 Si = 0.042(SpC) + 13.448 .43 19 5.1

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

j^ of Water discharge
measure- ^ ' s)   

ments Maximum Minimum
Regression equation

  , .. Percent Correlation , . ,coefficient e*Plained 
variance

Standard error 
of estimate

Log units Percent

56 1,170 21 SpC = 660 Q
-0.10048 -0.45 20 0.061 14
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ELKHORN RIVER BASIN 

06799450 Logan Creek at Pender, Nebr.

Location.--Lat 42°06'40", long 96°42'00", in NW% sec. 26, T.25 N., R.6 E., Thurston County,
Hydrologic Unit 10220004, on right bank 200 ft downstream from bridge on Nebraska State 
Highway 94 at Pender and 0.7 mi downstream from Rattlesnake Creek.

Drainage area.--731 mi2 , approximately.

Period of record. --Water years 1964-63,

Statistical data

1973 to current year, 

for selected chemical constituents

No. of MOV 
Constituent Units measure- 

imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
u(5-day) 
pH pH

Color Co - Pt

mg/L 

units

units

127

111

29

84

85

85

84

84

84

84

126

85

84

85

68

62

28 

1

55

53

55

48 

39 

47 

52

53 

129

46

870

595

535

400

120

40

33

13

400

140

23

0.8

28

170

310

760

2.9

3.5

36

8.3

0.54 

290,000 

150,000 

13.6

8.8 

8.6

380

Min 
imum

287

204

173

120

34

7.6

2.2

4.8

124

22

1.4

0.1

3.2

10

0

0

0.18

0.00

0.04

0.11

0,08 
16 - 

4 - 

5.2

1.1 

6.5

1

Mean

716

474

433

328

92

24

22

7.6

324

101

7.2

0.3

20

76

32

173

1.4 

- 0.60

0.32

2.1

0.65

0.23

9.5

4.3

7.8

20

Standard 
Median devi 

ation

730

483

467

346

96

25

24

6.9

335

103

6.0

0.3

21

78

21

116

1.4

0.14

0.56

0.36

0.24 
280 - 

332 - 

9.8

3.7 

7.8

5

102

60

97

64

19

6.0

5.8

2.0

60

23

3.4

0.1

4.8

24

50

154

0.65

0.53

5.8

1.2

0.10

2.1

2.1 

0.3

57

Ninetieth 
p ere ent 

ile

803

525

502

388

113

29

29

12

380

122

12

0.5

25

102

59

370

2.4

0.63

1.9

0.85

0.33 

3,200 

9,600 

12.0

7.9 

8.2

46

Tenth 
percent - 

ile

600

408

190

250

66

17

17

5.6

250

78

4.2

0.2

13

51

0

40

0.62

0.01

0.25

0.24

0.12 

100 

72 

6.5

2.0 

7.5

3
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ELKHORN RIVER BASIN 

06799450 Logan Creek at Fender, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids,

Dissolved solids,

Hardness as CaC0 3

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate

No. of 
measure- Regression equation

ments

residue (RDS) 111 RDS = 0.670 (SpC) - 12.533

sum (SDS) 28 SDS = 0.680 (SpC) - 28.396

CTH) 84 TH = 0.540(SpC) - 44.356

85 Ca = 0.147(SpC) - 9.363

85 Mg = 0.043 (SpC) - 5.313

84 Na = 0.045(SpC) - 8.228

84 K = -0.008 (SpC) + 13.363

84 HC0 3=0.501(SpC) - 21.004

84 SO = 0.182 (SpC) - 24.402

125 Cl = 0.009(SpC) + 0.801

84 Si = 0.032 (SpC) - 1.798

Corre 
lation 
coeffi 
cient

0.95

.93

.95

.89

.81

.86

-.46

.94

.89

.27

.74

as N (N0 2 -ND 3 ) 28 N0 2 -N0 3 = -0.0008 (SpC) +2. 049 *-.19

Percent 
explained 
variance

90

87

91

79

66

75

21

88

79

7.4

56

3.7

* Not significant at the 95 percent confidence level; the regression equation should not 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water

No. of Water discharge 
measure- (ft 3/s) RCPre-ion eauation Correlation
mpnt-c ,,-,,-  coefficient ment:> Maximum Minimum

126 21,400 11.50 SpC = 1,201Q"°- 12082 -0.64

Percent 
explained 
variance

42

Standard 
error of 
estimate 
(mg/L)

19

36

19

8.5

3.5

3.0

1.8

21

11

3.3

3.2

0.65

be used

discharge (Q)

Standard error 
of estimate

Log units

0.063

Percent

14
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ELKHORN RIVER BASIN 

06799500 Logan Creek near Uehling, Nebr.

Location.--Lat 41°42'50", long 96°31'15", in SE%SE% sec. 9, T.20 N., R.8 E., Dodge County, at
gaging station at bridge on county road 2 mi southwest of Uehling and 8 mi upstream from 
mouth.

Drainage area. --1,030 mi2 , approximately.

Period of record. --October 1968 to

Statistical

September 1971. 

data for selected chemical constituents

No. of _
Constituent Units measure- 

. imum ments

Specific conductance unho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
.dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal coliform col/1 

Fecal streptococci col/1 

Oxygen, dissolved

Biochemical oxygen demand
(5 -day) 

pHV y) pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L 

mg/L 

mg/L 

mg/L 

mg/L - 

mg/L - 

mg/L - 

mg/L 

LOO ml - 

LOO ml - 

mg/L - 

mg/L - 

units

units

71

40

42

42

43

42

42

42

43

42

42

42

42

42

41

15 

4 

36 

41

27

43

30

888

580

570

430

120

31

50

17

449

157

20

0.8

28

135

1,000

590 

1.8

5.7 

25

0.66

8.3

35

Min 
imum

276

178

178

120

36

7.4

3.6

4.8

117

22

2.0

0.1

5.2

20

0

0 

0.00 

0.00 

0.00

0.06

7.3

1

Mean

676

444

427

309

85

24

26

7.8

327

92

7.3

0.4

18

81

90

89 

0.47 

1.2 

4.6

0.22

7.9

7

Standard Ninetieth 
Median devi- percent - 

ation ile

698

455

447

323

88

26

27

7.1

340

97

6.4

0.4

19

84

47

21

0.77

0.15

8.0

5

113

87

84

66

19

5.5

7.9

2.5

70

24

2.9

0.1

5.1

28

165

187 

0.89 - 

1.4 

5.9 -

0.16

0.2

7.3

780

540

503

368

102

28

32

10

388

110

11

0.6

25

118

170

500

2.6

0.41

8.2

20

Tenth 
percent - 

ile

530

330

330

210

62

16

16

6.0

220

59

4.8

0.2

13

40

0

0

0.00

0.09

7.8

1
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ELKHORN RIVER BASIN 

06799500 Logan Creek near Uehling, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Corre- 
No - of . . lation 

measure- Regression equation coeffi- 
ments cient

Dissolved solids, residue (RDS) 40 RDS = 0.698 (SpC) - 25.146 0.96

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TO)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Q)

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -I

42 SDS = 0.697 (SpC) - 38.070 .98

42 TO = 0.530(SpC) - 44.181 .96

43 Ca = 0.144 (SpC) - 11.227 .90

42 Mg = 0.041(SpC) - 3.713 .89

42 Na = 0.052(SpC) - 8.828 .78

42 K = -0.006(SpC) + 11.998 *-.30

43 HC0 3 =0.559(SpC) - 45.892 .94

42 SO = 0.171(SpC) - 21.708 .85

42 Cl = O.Oll(SpC) - 0.289 .47

42 Si = 0.026(SpC) + 0.947 .60

NU 3 J

Percent Standat1 
explained er r °£

variance ef^e 
(mg/L)

92 25

96 16

92 19

80 8.4

80 2.5

60 5.0

9.0 2.4

89 24

72 13

22 2.6

36 4.2

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression

No. of Water discharge 
measure- (ft / s)
ments Maximum Minimum

62 4,480 6

analyses relating specific conductance to water

  , .. Percent _. . .. Correlation .. . , Regression equation . . explained
variance

SpC = 1,144 Q-°- 12354 -0.56 32

discharge (Q)

Standard error 
of estimate

Log units Percent

0.077 18
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ELKHORN RIVER BASIN 

06800500 Elkhorn River at Waterloo, Nebr.

Location.--Lat 41°17'25", long 96°17'05", in SW% sec. 3, T.15 N., R.10 E., Douglas County,
Hydrologic Unit 10220003, on right bank 100 ft upstream from bridge at north edge of Waterloo 
and 3.5 mi downstream from Rawhide Creek.

Drainage area.--6,900 mi2 , approximately, of which about 5,870 mi2 contributes directly to surface 
runoff.

Period of record.--Water year 1966 to current year.

Statistical data for selected chemical constituents

N°- °f Max- 
Constituent Units measure-

ments lmum

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH PH

Color Co - Pt

mg/L 

units

units

154

73

129

148

148

148

144

144

148

146

147

147

148

145

128

98

52 

36

59

61

61

102 

41 

51

57

57 

160

120

733

493

486

319

94

21

46

18

364

88

41

0.7

40

1,400

480

780

3.0 

6.6

1.7

29

8.5

1.1 

666,000 

290,000 

14.0

34.0 

8.8

330

Min 
imum

192

136

121

66

22

2.5

3.9

6.1

90

14

0.1

0.0

6.3

0

0

0

0.00 

0.00

0.00

0.00

0.42

0.04 

500 - 

80 - 

4.5

0.3 

6.9

1

Mean

496

318

317

209

61

14

22

8.6

245

43

13

0.4

25

80

56

62

1.2 

1.6

0.47

3.6

1.1

0.43

9.3

8.8 

7.8

27

Standard 
Median devi 

ation

510

338

326

221

63

15

22

8.3

266

44

11

0.4

26

64

41

33

1.2 

1.2

0.41

1.6

0.72

0.41 

  9,600 - 

  3,130   

9.4

7.6 

7.8

11

103

65

65

46

13

3.2

7.2

1.7

51

13

6.9

0.1

6.8

28

66

98

0.77 

1.5

0.39

6.2

1.3

0.18

2.4

6.1 

0.4

45

Ninetieth 
percent - 

ile

598

380

383

260

76

18

31

10

300

60

21

0.5

34

103

110

150

2.0 

3.9

0.98

5.0

1.7

0.68 

270,000 

44,300 

12.6

16.2 

8.3

49

Tenth 
percent- 

ile
323

210

210

138

41

7.8

12

7.2

168

24

5.7

0.3

15

40

12

0

0.09 

0.32

0.04

0.66

0.51

0.25 

960 

197 

5.8

2.4 

7.3

5
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ELKHORN RIVER BASIN 

06800500 Elkhorn River at Waterloo, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (SO )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

73

125

146

146

146

142

142

146

144

145

146

50

RDS = 0.629 (SpC)

SDS = 0.631 (SpC)

TH = 0.428 (SpC)

Ca = 0.122 (SpC)

Mg = 0.030 (SpC)

Na = 0.064 (SpC)

K = -0.005 (SpC)

HC0 3=0.464(SpC)

S04 = 0.1 11 (SpC)

Cl = 0.046 (SpC)

Si = 0.051 (SpC)

+ 11.816

- 1.227

- 3.516

+ 0.701

- 1.361

- 10.096

+ 11.140

+ 15.200

- 11.850

- 10.042

- 0.262

N0 2 -N0 3 = -0.001(SpC)+1.872

F0 3' Percent 
lation - . j .... explained coeffi- *\ variance cient

0.98

.98

.95

.93

.95

.87

-.29

.93

.88

.68

.75

*-.19

96

96

91

86

90

76

8.6

86

78

46

56

3.5

Standard 
error of 
estimate 
(mg/L)

13

12

14

5.0

1.0

3.5

1.6

19

6.0

5.1

4.5

0.77

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses delating specific conductance to water discharge (Q)

PercentStandard error 
Correlation n . , of estimatecoefficient e*Plained ~   ~  "   ~ 
_________variance Log units Percent

o£ Water discharge 
sure- ___v^- / ̂ J___leasure-   L   I___ Regression equation 

ments Maximum Minimum________________

153 38,700 97 SpC = 1,765 Q
-0.19256

-0.81 66 0.064 15
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Lower Platte River Basin

The Lower Platte River basin includes all Platte 
River drainage from the confluence of the Loup and 
Platte Rivers to the mouth of the Platte, with the excep 
tion of the Elkhorn River basin. Included is Salt Creek 
which drains about half the Lower Platte River basin.

Much of the area drained by the Lower Platte 
River basin has been glaciated. Most of the glacial drift 
is overlain by loess; however, in some of the rest of the 
non-valley areas, soils have developed directly on the 
drift.

Total acres irrigated in the basin are slightly over 
100,000, and most irrigation in the basin is by pumpage 
of ground water. Irrigation with surface water is limited 
to a few individuals who pump directly from the

streams. With few exceptions, irrigated acreage is found 
only in the Platte River Valley and in Todd Valley, a 
loess-covered ancestral channel of the Platte River in 
Saunders County.

Descriptive statistics are available for 16 stations 
in the Lower Platte River basin (fig. 10). Twelve of these 
are in the Salt Creek basin which, because of its prox 
imity to the city of Lincoln and its unusual hydrologic 
conditions, has been studied extensively. With the ex 
ception of that from the tributaries Stevens Creek, 
Wahoo Creek, and Silver Creek, streamflow in the Salt 
Creek basin is highly mineralized. The mean specific 
conductance of Salt Creek above Beal Slough was 1,190 
umho/cm, of Salt Creek at Lincoln it was 4,850

-S^s// 

I Schuyle

06794700^ 

BUTLER CO J L

0680400C

EXPLANATION

ACTIVE WATER-QUALITY 
SITE

INACTIVE WATER-QUALITY 
SITE

O REFERENCE TOWN 

      BASIN BOUNDARY

20 30 MILES

20 30 40 50 KILOMETERS
* 06803405 X

, Lincoln S
I I - ̂ -  wO&a03080 )\J ̂  V^  

Figure 10. Location of water-quality sampling sites, Lower Platte River basin. 
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umho/cm, and of Salt Creek above Ashland it was 
5,030 umho/cm.

Seepage from saline deposits in the Dakota For 
mation of the Cretaceous age is the cause of the highly 
mineralized water in Salt Creek. These deposits occur to 
the north and west of Lincoln at shallow depth. Water 
seeps directly into the streams from these deposits or 
moves into overlying Pleistocene deposits and from 
them seeps into the streams. Water in the lower reaches 
of Oak Creek and Little Salt Creek, which drains the 
area to the northwest of Lincoln and which enters Salt 
Creek in the Lincoln area, is the most highly mineralized 
of any stream reach in Nebraska.

As expected, sodium is the principal cation, and 
chloride is the principal anion in water from all these 
reaches as well as from all reaches of Salt Creek down 
stream from Lincoln. Saline deposits in the Dakota for 
mation occur at greater depth south than north and west 
of Lincoln, and less of the highly saline seepage from 
them reaches the stream. At Roca and above Beal 
Slough, sodium is the principal cation, and bicarbonate 
and chloride are the principal anions. This is also true 
for Rock Creek near Ceresco. Calcium is the principal 
cation and bicarbonate the principal anion in Stevens, 
Wahoo, and Silver Creeks.

The effect of effluent from the Lincoln sewage- 
treatment plant on Salt Creek prior to 1977 can be seen 
in table 4. Medians for fecal coliform and fecal strep-

Table 4. Median fecal coliform and fecal streptococcal 
bacteria concentrations for stations on Salt Creek

Station
Fecal coliform 
(col/100 ml)

Fecal streptococcal 
bacteria (col/100 ml)

At Roca         
Above Beal Slough    
At 14th Street, Lincoln  
At Lincoln        
Below Stevens Creek  - 
At Greenwood     
Above Ashland    

317
474
568

175,000
105,000

7,000
5,200

1,070
560
910

42,000
23,500

1,000
948

tococcal bacteria increased dramatically at the first sta 
tion (Salt Creek at Lincoln) downstream from the 
sewage-treatment plant. Thereafter, the medians 
decreased downstream. In 1977, treatment facilities 
were improved. Concentrations of the magnitudes 
shown in table 4 no longer apply. Increases in means of 
dissolved and total phosphorus and of BOD follow the 
same pattern as the medians for the bacteria.

Salt Creek enters the Platte River about 10 mi 
above Louisville. Although the discharge contributed by 
Salt Creek averages only about 3.5 percent of the total 
flow of the Platte River at Louisville, during low flow in 
the Platte River the highly mineralized water from Salt 
Creek causes the quality of water in the Platte River to 
deteriorate considerably.

Some descriptive statistics are available for four 
stations on the Platte River near Schuyler, at North 
Bend, at Louisville, and at LaPlatte. Mean specific con 
ductance for the Platte River at North Bend is 461 
umho/cm; whereas for the Platte River at Louisville it is 
713 umho/cm, an increase of approximately 55 percent.

The influence of Salt Creek on the quality of 
water in the Platte River at Louisville also is reflected in 
mean chloride concentrations. At North Bend, it was 11 
mg/L, and at Louisville, it was 79 mg/L. At North 
Bend, the principal cation is calcium, and the principal 
anion is bicarbonate. At Louisville, bicarbonate also is 
the principal anion, but sodium and calcium are the 
principal cations.

Correlation coefficients between specific conduc 
tance and principal constituents are greater than 0.8 for 
the Platte River both near Schuyler and at North Bend. 
At Louisville, correlation coefficients between conduc 
tance and chloride and sodium are 0.92 and 0.98, 
respectively; but those between conductance and other 
principal constituents are less than 0.7.

A high degree of negative correlation between 
specific conductance and water discharge is observed 
for all main stem Salt Creek stations and most Salt 
Creek tributaries. This occurs because as overland run 
off increases water discharge in the streams, it dilutes 
the highly mineralized base flow accordingly.
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LOWER PIATTE RIVER BASIN 

06794700 Platte River near Schuyler, Nebr.

Location.--Lat 41°24'50", long 97°03'35", in NE*SE% sec. 27, T.17 N., R.3 E., Colfax County, at 
bridge on State Highway 15, 2.6 mi south of intersection of U.S. Highway 30 and State High 
way 15 at Schuyler, and 6.0 mi upstream from Shell Creek.

Period of record.--October 1966 to September 1968.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/an

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

Manganese, dissolved ug/L

Nitrite + nitrate as N, mg/L 
dissolved 

Nitrate as N, dissolved mg/L

Nitrate as N0 3>, dissolved mg/L 

Ammonia N, total mg/L 

Organic N, total mg/L 

Phosphorus, total mg/L 

Phosphorus, dissolved mg/L 

Fecal col i form col/ 100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand mg/L 
(5 -day) 

pH pH units

Color Co - Pt units

27

27

13

27

27

27

27

27

27

27

27

27

27

27

14

14

27

27

13

Max- 

unum

709

484

329

244

68

18

61

11

215

166

18

0.5

56

100

90

90

3.0

8.2

15

Min 
imum

250

184

180

96

30

5.1

8.1

6.0

131

12

1.6

0.1

21

0

20

0

0.00

7.2

2

Mean

383

267

243

141

42

8.8

22

8.3

168

49

6.4

0.4

40

46

32

23

0.70 -

7.7

6

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

367

252

240

134

40

8.0

19

8.2

168

40

5.4

0.4

42

41

30

0

7.7

5

107

70

46

32

8.6

3.1

12

1.2

22

36

4.1

0.09

7.0

24

19

34

  0.74 -

0.2

4

520

350

290

180

51

14

35

9.8

195

98

12

0.4

48

100

50

80

8.1

11

111

282

183

100

32

5.4

13

6.4

176

15

3.0

0.3

32

30

23

0

7.4

2
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LOWER PLATTE RIVER BASIN 

06794700 Platte River near Schuyler, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS) 

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N0 3 )

27 RDS = 0.646(SpC) + 19.564

27 TH = 0.296(SpC) + 27.425

27 Ca = 0.076(SpC) + 12.902

27 Mg = 0.026(SpC) - 1.123

27 Na = O.llO(SpC) - 20.273

27 K = 0.006 (SpC) + 5.917

27 HC0 3 = 0.177(SpC)+99.996

27 S04 = 0.328 (SpC) - 76.430

27 Cl = 0.037 (SpC) - 7.958

27 Si = -0.030(SpC)+51.649

Results of regression analyses relating specific conductance

No. of Water discharge 
measure- Cft /s) _
ments Maximum Minimum

27 14,600 770 SpC

Corre 
lation 
coeffi 
cient

0.99

.98

.95

.89

.98

.54

.86

.98

.97

-.45

to water

,  . Percent Correlation n . ,  ession equation coe££icient explained
variance

- 467 Q-°- 02971 *0.08 0.61

D Standard 
error of
estimate variance .. /T , 
(mg/L)

98

96

90

80

96

29

74

96

94

21

discharge (Q)

9.6

6.2

2.8

1.4

2.4

1.0

11

6.8

1.0

6.3

Standard error 
of estimate

Log units

0.113

Percent

26

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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LOWER PLATTE RIVER BASIN

06796000 Platte River at North Bend, Nebr. 

Location. --Lat 41°27'10", long 96°45'50", in SEk sec. 7, T.17 N. , R.6 E. , Dodge County, Hydrologic
Unit 10200201, on left bank 80 ft upstream from bri 
State Highway 79, 1 mi south of North Bend, and 5 n

Drainage area (revised) .--77,100 mi 2 , approximately, of
directly to surface runoff. Approximately 4,000 mi 

Period of record. --Water year 1973 to current year.

Ldge (new bridge in use during 1976) on 
li downstream from Shell Creek.

which about 63,300 mi2 contributes 
L 2 in Gfeat Divide Basin is not included.

Statistical data for selected chemical constituents

No. of _ 
Constituent Units measure- ments lnrum

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

75

31

62

70

70

70

70

70

69

70

70

70

70

68

64

64

42 

1

52

53

56

62 

42 

50 

52

54 

80

63

833

390

556

280

78

20

66

17

264

220

24

0.9

53

160

760

120

1.2

0.39

4.7

0.73

0.30 

113,000 

13,600 

15.0

10.0 

8.5

90

Min 
imum

192

136

194

80

25

4.3

3.1

5.2

92

8.5

1.6

0.3

7.5

0

0

0

0.00

0.00

0.32

0.14

0.06 

3 

20 

6.8

0.8 

7.0

3

Mean

461

275

325

167

48

11

30

9.0

181

73

11

0.4

34

69

69

16

0.43 

- 0.80

0.08

1.1

0.32

0.16

10.4

4.4

7.7

23

Standard Ninetieth 
Median devi- percent - 

at ion ile

453

295

320

169

48

12

31

9.0

184

71

10

0.4

35

70

36

10

0.40

0.06

1.0

0.28

0.16 

- 215 - 

- 188 - 

10.1

4.1

7.8

20

136

74

70

40

11

3.3

13

1.5

33

39

5.0

0.1

8.3

27

115

22

0.36

0.08

0.74

0.13

0.06

1.9

2.1 

0.4

18

586

350

420

222

62

16

44

10

218

120

18

0.5

44

94

125

48

0.90

0.17

2.0

0.49

0.24 

680 

- 1,100 

12.6

6.8 

8.3

49

Tenth 
percent- 

ile

300

141

245

123

36

7.2

12

7.6

140

19

4.0

0.4

24

42

12

0

0.00

0.00

0.45

0.19

0.09 

27 

45 

8.0

1.8

7.2

8
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LOWER PIATTE RIVER BASIN 

06796000 Platte River at North Bend, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Corre- 
No. of lation 

measure- Regression equation Coeffi- 
ments cient

Dissolved solids, residue (RDS) 33 RDS - 0.662 (SpC) + 8.194 0.98

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Ma)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

63 SDS = 0.575(SpC) + 43.080 .98

71 TH = 0.283(SpC) + 35.358 .97

71 Ca - 0.074(SpC) + 13.721 .95

71 Mg = 0.024 (SpC) +0.209 .96

71 Na = 0.093(SpC) - 13.597 .97

71 K - 0.003(SpC) + 7.607 27

71 HC03= 0.203 (SpC) + 86.951 .84

72 S04 = 0.273(SpC) - 54.453 .95

73 Cl = 0.033(SpC) - 4.304 .89

72 Si = O.OOS(SpC) + 31.212 *.13

Nitrite + Nitrate as N (N02 -N0 3 ) 42 N0 2 -N0 3= 0.000 5 (SpC) +0.1 56 *.18

Percent 
explained 
variance

97

96

93

90

92

94

7.4

70

90

79

1.7

3.3

* Not significant at the 95 percent confidence level; the regression equation should not 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water

xt~ r Water discharge *' °£ (ftVs)
TTIOfl Cl 1Y*£»  ^ J

ments Maximum Minimum

76 73,600 180

_ , .. Percent   . ^. Correlation - . , Regression equation coefficient exPlained 
variance

SpC = 898 Q-°- 08550 -0.30 9.4

Standard 
error of 
estimate 
(mg/L)

13

14

10

3.4

0.9

3.2

1.5

18

13

2.3

8.4

0.36

be used

discharge (Q)

Standard error 
of estimate

Log units

0.129

Percent

30
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LOWER PLATTE RIVER MSIN 

06801330 Salt Creek near Roca, Nebr.

Location.--Lat 40°38'41", long 96°41'11", in NW^SWs sec. 19, T.8 N., R.7 E., Lancaster County, 
at bridge on county road 1.0 mi south and 1.3 mi east of Roca.

Period of record.--August 1971 to current year.

Statistical data for selected chemical constituents

No. of
Mov  

Constituent Units measure- imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved 

Magnesium, dissolved 

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved 

Iron, dissolved 

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L 

mg/L 

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L 

ug/L 

ug/L 

mg/L 

mg/L - 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

25

25

12

16

16 

16 

16

16

16

16

25

16

12

12 

4 

4 

16

20

25

25

22 

21 

24 

25

24 

32

16

2,100

1,270

1,290

410

120 

27 

310

13

311

230

450

0.6

25

660 

60 

770 

4.3

0.90

1.9

0.97

0.45 

38,000 

410,000 

15.3

9.0 

8.2

200

Min 
imum

414

255

236

150

40 

11 

25

5.7

139

45

21

0.1

9.2

20 

0 

40 

0.00

0.00

0.18

0.09

0.14 

16 

100 

5.8

1.0 

6.5

5

Mean

1,370

845

835

317

92 

21 

173

8.1

252

137

232

0.4

17

224 

20 

375 

1.1

0.18

0.84

0.39

0.25

9.6

3.3 

7.6

37

Standard Ninetieth 
Median devi- percent - 

ation ile

1,370

840

830

335

100 

23 

170

7.7

270

140

220

0.5

18

150

0.76

0.11

0.79

0.37

0.24 

317 

1,070 

9.5

2.7 

7.7

11

489

306

335

84

26 

5.6 

90

2.0

57

55

130

0.1

5.0

209 

27 

302 

1.1

0.20

0.48

0.18

0.08

2.8

2.0 

0.4

64

1,950

1,200

1,200

393

116 

26 

300

12

303

200

410

0.5

22

540

2.0

0.49

1.5

0.57

0.38 

- 965 

- 4,100 

13.0

5.1 

8.0

51

Tenth 
percent - 

ile

480

320

265

160

44

27

6.2

156

49

36

0.3

12

40

0.06

0.01

0.30

0.19

0.17 

120 

270 

6.4

1.4

7.3

0

168 A Statistical Analysis of the Quality of Surface Water in Nebraska



LOWER PLATTE RIVER BASIN 

06801330 Salt Creek near Roca, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue (R 

Dissolved solids, sum (SDS) 

Hardness as CaC03 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Q)

Silica (Si)

No. of 
measure- Regression equation

ments

DS) 25 RDS = 0.621(SpC) - 4.586

16 TH = 0.146(SpC) + 113.965

16 Ca = 0.044 (SpC) + 30.966

16 Mg = 0.010 (SpC) + 7.373

16 Na = 0.163(SpC) - 54.745

16 K = 0.0005(SpC)+ 7.496

16 HC0 3 =0.063(SpC)+163.313

16 S04 = 0.097(SpC) + 2.166

25 Cl = 0.261(SpC) - 124.435

12 Si = 0.006(SpC) + 9.033

Nitrite + Nitrate as N (N0 2 -NOs) 16 N0 2 -N0 3 =0. 00004 (SpC) +1.005

* Not significant at the 95 percent confidence level; the regression 
to predict the concentration of the dependent variable.

Results of regression

^ Q£ Water discharge 
measure- (" ' s'

ments Maximum Mininum

25 225 2

Corre 
lation 
coeffi 
cient

0.99

.94

.94

.95

.99

*.12

.61

.96

.98

.66

*.02

Percent 
explained 
variance

99

89

88

90

98

1.6

37

92

95

44

0.04

equation should not

analyses relating specific conductance to water

  , .. Percent _ . .. Correlation , . , 
Regression equation / /    *. explained 

& n coefficient . 
variance

SpC = 2,817 Q-°' 34398 -0.83 69

Standard 
error of 
estimate 
(mg/L)

35

29

9.2

1.8

14

2.1

46

16

28

3.9

1.1

be used

discharge (Q)

Standard error 
of estimate

Log units

0.114

Percent

26
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LOWER PLATTE RIVER BASIN

06803080 Salt Creek above Beal Slough, at Lincoln, Nebr. 

Location. Lat 40°46'13", long 96°43'05", in SV&SH& sec. 2, T.9 N., R.6 E., Lancaster County,
Hydrologic Unit 10200203, at 
corner of State Penitentiary

Drainage area.--221 mi 2 .

county road bridge 0. 
at Lincoln.

9 mi west of U.S. Highway 77 and northeast

Period of record. --Water year 1971 to current year.

Statistical data for selected chemical constituents

No. of
Constituent Units measure - . imum ments

Specific conductance umho/on

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

89

77

32

47

47

47

47

47

93

93

106

44

33

21

28

29

45 

7

69

103

103

82 

96 

81 

108

92 

139

43

2,500

1,420

1,380

440

130

29

320

14

348

260

480

0.9

29

730

160

1,300

2.3 

2.1

1.1

7.0

2.4

0.78 

48,000 

240,000 

15,0

16.6 

9.2

200

Min 
imum

347

216

207

110

25

8

20

5.2

130

32

14

0.0

4.8

10

0

10

0.00 

0.10

0.00

0.00

0.09

0.02 

4 

8

5.4

1.2 

6.6

3

Mean

1,190

736

686

290

83

20

135

8.0

281

125

160

0.4

16

166

31

398

0.79 

0.72

0.17

0.88

0.46

0.27

9.6

4.0 

7.6

29

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

1,190

760

703

308

91

21

147

7.8

294

120

150

0.4

16

110

20

320

0.70

0.11

0.58

0.37

0.25 

474 - 

560 - 

9.3

3.5

7.7

21

491

281

286

81

24

5.2

75

1.7

53

48

109

0.1

5.5

172

33

310

0.72 

0.76 -

0.18

0.93

0.35

0.12

2.6

2.4 

0.4

37

1,780

1,100

1,000

380

113

26

230

10

328

185

308

0.5

22

350

66

905

1.8

0.41

1.9

0.66

0.40 

- 7,450 

- 5,200 

13.4

6.5 

8.0

69

477

320

300

160

46

12

38

6.0

185

63

32

0.3

8.2

55

10

20

0.02

0.02

0.21

0.23

0.16 

27 

67 

6.7

1.8

7.2

7
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LOWER PLATTE RIVER BASIN 

06803080 Salt Creek above Beal Slough, at Lincoln, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Corre- 
Dissolved No. of lation Percent 
constituents measure- Regression equation coeffi exPlaine<l 

(mg/L) ments cient variance

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N3 3)

79

33

46

46

46

46

46

71

73

87

33

45

RDS =

SDS =

TH = 0

Ca = 0

Mg = 0

Na = 0

K = -0

HC0 3=

so4 =

a = o

Si = 0

N02 -N0

0.551(SpC)

0.558 (SpC)

.151 (SpC)

.04 5 (SpC)

.010 (SpC)

.14 6 (SpC)

.001 (SpC)

+ 68

+ 29

+ 106

+ 29.

.104

.392

.896

411

+ 8.481

- 40. 622

+ 9.208

0.061 (SpC) +196.

0.098 (SpC)

. 208 (SpC)

.004 (SpC)

+ 6.

- 76.

+ 11.

3 = -0.001 (SpC)

876

111

424

642

+ 2.037

0.97

.96

.92

.91

.91

.96

*-.29

.54

.93

.91

*.33

-.71

95

92

85

83

83

93

8.3

30

86

83

11

50

Standard 
error of 
estimate 
(mg/L)

66

82

32

10

2.2

20

1.6

48

20

48

5.3

0.51

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge 
measure- (ft /s) 

ments Maximum Minimum
Regression equation Correlation 

coefficient

Standard error 
of estimate

variance Log units Percent

Percent 
explained

89 491 SpC = 3,037 Q
-0.35480

-0.85 72 0.109 25
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LOWER PLATTE RIVER BASIN 

06803190 Salt Creek at 14th Street at Lincoln, Nebr.

Location.--Lat 40°50'03", long 96°42'03", in NEkSEk sec. 14, T.10 N., R.6 E., Lancaster County,
at bridge at 14th Street, 2.1 mi downstream from Middle Creek and 0.3 mi upstream from 
confluence with Oak Creek.

Period of record .- -March 1971 to current year.

Statistical data for selected chemical constituents

No. of ... Max- 
Constituent Units measure- 

imum 
ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5- day) 

PIT Y) pH

Color Co - Pt

mg/L 

units

units

35

36

13

26

23

23

24

24

26

26

35

25

12

12

12

12

24 

3

20

36

36

34 

30 

32 

37

36 

54

27

13,600

7,820

7,160

560

140

51

2,800

17

396

620

4,100

0.9

22

810

200

810

1.6

1.9

0.60

5.2

1.6

0.48 

120,000 

140,000 

18.4

9.6 

8.9

100

Min 

imum

825

501

517

140

39

11

100

8.2

161

65

120

0.2

8.8

90

10

80

0.00 

0.10

0.03

0.11

0.20

0.02 

10 

24 

5.0

1.2 

6.7

3

Mean

6,360

3,900

3,950

347

93

33

1,430

12

310

292

1,890

0.6

15

478

38

384

0.80 

1.0

0.36

1.0

0.47

0.25

10.8

3.6

7.7

25

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

6,200

4,100

4,000

380

100

34

1,620

13

340

315

2,100

0.6

16

480

21

440

0.80

0.42

0.65

0.40

0.25 

568 

910 

10.2

3.1

7.8

12

3,730

2,180

2,310

113

24

11

797

2.5

75

153

1,180

0.2

3.8

251

52

237

0.46 

- 0.90

0.16

1.1

0.31

0.10

2.7

2.0 

0.4

25

10,300

6,760

6,700

470

120

46

2,430

16

390

465

3,440

0.7

21

770

50

640

1.6

0.57

1.7

0.66

0.38 

- 5,900 

- 19,000 

14.3

6.1 

8.1

56

1,400

880

697

255

62

15

290

8.6

200

112

330

0.4

12

130

15

110

0.19

0.17

0.26

0.20

0.14 

150 

150

7.2

1.5 

7.3

5
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LOWER PLATTE RIVER BASIN 

06803190 Salt Creek at 14th Street at Lincoln, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, 

Dissolved solids, 

Hardness as CaC0 3

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC03 )

Sulfate (S04 )

Chloride (Cl) 

Silica (Si) 

Nitrite + Nitrate

Results of

Corre-
No - o£   .  . lation measure- Regression equation coeffi.

ments cient

residue (RDS) 35 RDS = 0.583(SpC) + 68.678 0.99 

sum (SDS) --------------------------   __-_-__-   __-.

CIH) 26 TH = 0.028 (SpC) + 162.801 .93

23 Ca = 0.006(SpC) + 49.893 .85

23 Mg = 0.003 (SpC) + 10.861 .96

24 Na = 0.217(SpC) - 112.281 .99

24 K = 0.0004 (SpC) + 10.123 .52

26 HC03 = 0.017 (SpC) + 198.589 .84

26 S04 = 0.039(SpC) + 30.092 .99

35 Cl = 0.321(SpC) - 208.640 1.0

as N (N0 2 -N03 ) 23 N0 2 -N0 3 = -0.0001 (SpC) +1.4 59 -.76

regression analyses relating specific conductance to water

No. of Water discharge percent 
Tnoacur-e (ftYs) r,   *  Correlation - . ,measure-    ̂    ' L ___ Regression equation ... . explained 
ments Maximum Minimum variance

35 593
n 7^8?^ 

8.1 SpC = 98,500 Q -0.96 92

Standard Percent 
, . , error of explained . ^ estimate variance ., /T . (mg/L)

98

87

72

92

99

27

70

98

99

58

discharge (Q)

287

42

13

3.2

80

2.2

42

20

88

0.31

Standard error 
of estimate

Log units

0.096

Percent

22
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LOWER PLATTE RIVER BASIN 

06803405 Antelope Creek at Court Street at Lincoln, Nebr.

Location.-- La t 40°49'44", long 96°41'58", in SWfcSW^ sec. 13, T.10 N., R.6 E. , Lancaster County, 
at bridge on Court Street about 0.1 mi upstream from confluence with Salt Creek.

Period of record. --March 1971 to September 1977.

Statistical data for selected chemical constituents

No. of .. Max- 
Constituent Units measure-

ments m

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus , total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 
mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

37

36

13

27

24

24

25

25

27

27

36

26

13

13

13

12

23 

3

20

36

36

34 

31 

32 

36

36 

56

26

8,140

5,160

4,170

510

160

38

1,600

18

286

500

2,400

1.3

41

330

90

640

4.6 

3.9

2.5

3.5

3.8

3.8 

7,200 

49,000 

20.4

12.8 

8.9

100

Min 
imum

204

138

510

51

16

2.6

8.4

3.9

72

18

9.4

0.2

6.7

30

10

40

0.00 

3.3

0.01

0.00

0.26

0.01 

3 

20 

8.5

1.4 

6.9

0

Mean

5,100

3,030

3,080

361

98

26

913

12

228

248

1,440

0.7

26

232

33

159

2.6 

3.5

0.29

0.70

0.80

0.72

12.9

4.0 

7.9

20

Median

5,400

3,300

3,300

410

115

30

920

13

246

274

1,470

0.6

30

260

21

130

2.4

0.12

0.44

0.52

0.49 

190 

1,000 

13.2

3.5 

8.0

8

Standard 
devi 
ation

2,210

1,310

1,070

137

39

11

488

3.8

63

119

664

0.3

10

89

22

158

1.2 

0.35

0.56

0.70

0.74

0.78

3.1

2.8 

0.4

28

Ninetieth 
percent - 

ile

7,620

4,390

3,880

490

140

36

1,470

17

280

370

2,170

1.2

40

310

60

190

4.0

0.80

1.4

1.9

2.0 

- 2,700 

- 9,300 

17.0

8.5 

8.4

66

Tenth 
percent - 

ile

1,200

680

1,680

110

33

6.8

130

5.5

100

47

270

0.3

13

50

15

70

0.96

0.03

0.13

0.33

0.26 

17 

53 

9.0

1.5

7.3

1
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LOWER PLATTE RIVER BASIN 

06803405 Antelope Creek at Court Street at Lincoln, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue (Rl 

Dissolved solids, sum (SDS) 

Hardness as CaC03 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC03 )

Sulfate (S04)

Chloride (Cl) 

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -l

Results of regression

j^ 0£ Water discharge
Tn^a ̂ i ITP - v 1- ̂  / ̂  )

ments Maximum Minimum

37 67 1

Corre-
N°. of . . lation 

measure- Regression equation coef£i _
ments cient

OS) 36 RDS = 0.584(Sp) + 32.780 0.99

28 TH = O.OSO(SpC) + 110.593 .89

25 Ca = 0.013 (SpC) + 34.888 .85

25 Mg = 0.004 (SpC) + 5.653 .94

26 Na = 0.195(SpC) - 48.263 1.0

26 K = O.OOl(SpC) + 6.543 .71

28 HC0 3= 0.023(SpC) + 114.054 .88

28 S04 = 0.042(SpC) + 35.450 .87

36 Cl = 0.297 (SpC) - 84.830 .99

M0 3 ) 22 N02 -N0 3=0.0004(SpC)+0.682 .69

analyses relating specific conductance to water

,  . Percent Correlation , . , Regression equation coefficient exPlained 
variance

SpC - 9,599 Q-°- 90032 -0.95 91

  . Standard Percent . 
n . , error of explained . . _ r . estimate variance , /T . 

(mg/L)

98

80

72

88

99

50

78

76

98

48 0

discharge (Q)

208

63

21

4.0

42

2.7

30

59

90

.91

Standard error 
of estimate

Log units Percent

0.114 26
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LOWER PLATTE RIVER BASIN 

06803493 Oak Creek at 14th Street at Lincoln, Nebr.

at bridge at 14th Street, 0.2 mi upstream from confluence 

Period of record. --March 1971 to current year.

Statistical data

with Salt Creek.

for selected chemical constituents

No. of Max~ 
Constituent Units measure- 

. imum ments

Specific conductance umho/an

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
.dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 
mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand
(5 -day) 

pH 7 pH

Color Co - Pt

mg/L 

units

units

36

36

13

27

24

24

25

25

27

27

36

25

13

13

12

12

24 

3

20

36

36

34 

30 

32 

36

35 

54

29

14,200

8,380

6,890

530

140

45

3,000

20

528

550

4,500

0.7

23

800

60

1,600

2.4 

1.2

0.83

10

3.5

0.57 

100,000 

100,000 

20.4

8.2 

8.9

70

Min 
imum

823

468

700

140

39

10

200

8.3

148

36

81

0.2

6.3

110

10

150

0.00 

0.00

0.10

0.00

0.04

0.00 

3 

16 

1.9

1.5 

6.9

3

Mean

6,090

3,600

3,030

345

96

29

1,260

14

368

229

1,730

0.5

15

378

27

952

0.59 

0.73

0.40

1.0

0.39

0.19

11.0

3.7 

7.8

21

Median

5,970

3,450

2,800

373

100

30

1,300

14

393

230

1,700

0.5

16

380

33

1,100

0.46

0.39

0.71

0.32

0.16 

- 338 

- 356 

10.4

3.2 

7.8

19

Standard 
devi 
ation

3,370

2,040

1,740

100

22

8.5

739

3.1

106

123

1,130

0.1

4.7

193

16

464

0.59 

- 0.64

0.18

1.7

0.55

0.12

4.5

1.9 

0.3

17

Ninetieth 
percent- 

ile

11,000

6,700

4,400

460

120

41

2,300

19

455

410

3,400

0.6

22

540

50

1,500

1.1

0.73

1.6

0.47

0.32 

- 6,000 

- 3,100 

18.4

7.5 

8.1

50

Tenth 
percent- 

ile

1,800

1,000

812

160

66

18

330

10

235

77

320

0.3

9.0

120

10

450

0.06

0.23

0.08

0.17

0.05 

26 

53 

6.5

1.9

7.4

5

176 A Statistical Analysis of the Quality of Surface Water in Nebraska



LOWER PLATTE RIVER BASIN 

06803493 Oak Creek at 14th Street at Lincoln, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Corre- 
Dissolved No. of lation

constituents measure- Regression equation coeffi- 
(mg/L) ments cient

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS) 

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (SO )

Chloride (Cl) 

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N0 3 )

36 RDS = 0.599(SpC) - 54.144 0.99

27 TH = 0.025(SpC) + 189.699 .85

24 Ca = O.OOS(SpC) + 61.377 .75

24 Mg = 0.002 (SpC) -i- 13.709 .90

25 Na = 0.215(SpC) - 129.099 ,99

25 K = 0.0005 (SpC) + 10.253 .58

27 HC0 3= 0.024 (SpC) + 218.336 .78

27 SO = 0.033 (SpC) + 24.995 .91

36 Cl = 0.331(SpC) - 282.043 .99

24 N3 2 -N3 3 = -0.0001 (SpC) +1.276 -.67

Results of regression analyses relating specific conductance to water

No of Water discharge
fft 3 /s~) measure-    ̂-=   '  -     Regres

o

ments Maximum Minimum

36 176 7 SpC =

n - ^. Percent Correlation , . , ision equation _ . . explained
variance

42,100 Q-°' 68848 -0.87 76

_ _ Standard Percent . 
. . , error of explained . estimate variance , /T . 

(mg/L)

98

72

57

81

98

34

61

84

98

45

discharge (Q)

267

54

15

3.8

96

2.6

68

51

159

0.45

Standard error 
of estimate

Log units

0.147

Percent

34
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LOWER PLATTE RIVER BASIN 

06803500 Salt Creek at Lincoln, Nebr.

Location.--Lat 40°50'49", long 96°40'54", in NtteSW3* sec. 7, T.10 N., R.7 E., Lancaster County,
Hydrologic Unit 10200203, near center of channel on downstream side of pier of bridge on 
North 27th Street at north edge of Lincoln, 1 mi downstream from Oak Creek.

Drainage area. --684 mi 2 .

Period of record. --Water years 1951-54, 1968 to current year.

Statistical data for selected chemical constituents

No. of Max- 
Constituent Units measure - . imum ments

Specific conductance uniho/an

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 
mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand mg/L 
(5-day) 

pH pH units

Color Co - Pt units

132

117

62

75

74

74

71

71

74

72

113

73

61

71

58

43

52 

42

60

111

96

99 

76 

72 

93 

102 

153

70

9,630

5,990

5,980

483

128

40

2,130

34

474

450

3,050

1.4

31

866

800

1,430

8.3

7.4

15

17

11

14 

2,800,000 

770,000 

17.0

8.3

200

Min 
imum

155

114

112

37

11

2.3

36

4.4

47

17

11

0.1

8.2

40

0

74

0.00 

0.00

0.01

0.00

0.30

0.01 

3 

1 

0.60 

5.1 

6.7

3

Mean

4,850

2,870

2,920

311

83

25

993

15

316

236

1,270

0.8

23

407

97

486

1.6 

1.1

5.9

2.6

3.9

3.2

8.5

7.5

27

Standard 
Median devi 

ation

4,740

2,810

2,800

338

91

26

947

16

348

246

1,210

0.8

25

444

63

370

1.2 

0.83

5.4

1.9

3.4

2.9 

-175,000 

- 42,000 

8.6 

- 17.5 

7.5

20

2,310

1,430

1,490

103

27

9.3

531

4.7

94

106

733

0.3

5.7

185

146

313

1.8 

1.3

3.7

2.9

2.2

2.4

2.6

0.3

33

Ninetieth 
percent - 

ile

7,620

4,570

4,750

416

110

36

1,760

21

406

358

2,380

1.2

29

615

147

853

2.0 

1.7

11.0

6.2

6.8

6.0 

-895,000 

-238,000 

11.8 

- 43.2 

7.9

42

Tenth 
percent - 

ile

1,400

750

920

125

36

8.5

260

8.9

160

55

220

0.4

14

103

27

150

0.53 

0.26

1.2

0.22

1.2

0.26 

13 

11

4.9 

7.3 

7.1

8
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LOWER PLATTE RIVER BASIN 

06803500 Salt Creek at Lincoln, Nebr. Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- _ . Standard
.. .. Percent
lation - . , error of

... explained .. .
coeffi- . estimate. variance , /T ..
cient____ (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC03 CTH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3)

119 RDS = 0.605(SpC) - 70.027 0.99 99

62 SDS = 0.613(SpC)- 128.190 .99 99

76 TH = 0.037(SpC) + 126.508 .90 80

75 Ca = 0.009(SpC) + 37.528 .86 74

75 Mg = 0.003(SpC) + 7.733 .94 88

72 Na - 0.218(SpC) - 116.225 .99 98

72 K = O.OOl(SpC) + 9.283 .62 39

75 HC0 3 = 0.030(SpC) + 169.177 .78 60

	.94 89

116 Q= 0.317(SpC) - 212.855 .97 95

62 Si = 0.001(SpC) + 16.114 .57 33

52 N02 -N0 3 = -0.00003(SpC)+1.698 -.03 0.09

73 S04 = 0.042(SpC) + 24.677

161

178

46

14

3.3

75

3.7

60

35

167

4.7

1.8

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge 
measure- (ft /s ) 

ments Maximum Minimum
Regression equation

  n .. Percent 
Correlation n . ,
coefficient exPlained 

variance

Standard error 
___of estimate

Log units Percent

133 26,500 26 SpC = 103,600 Q
-0.66794

-0.95 91 0.107 25
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LOWER PLATTE RIVER BASIN 

06803510 Little Salt Creek near Lincoln, Nebr.

Location. Lat 40°53'36", long 96°40'52", in NWsSW3* sec. 30, T.ll N., R.7 E., Lancaster County, 
at gaging station at bridge on county road 1.6 mi north of intersection of Interstate 80 and 
North 14th Street, north of Lincoln.

Period of record.--April 1971 to September 1976.

Statistical data for selected chemical constituents

No. of ,, Max- 
Constituent Units measure- '. 

imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L 

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

24

22

11

22

22

22

22

22

22

22

22

23

10

10

13

13

18 

1

9 

22

22

23 

17 

17 

18

21 

39

22

28,800

18,200

10,600

850

210

80

6,500

35

578

1,600

9,200

1.6

22

2,710

193

1,350

1.4

5.1 

16.0

4.3

0.50 

81,000 

222,000 

21.6

11.0 

8.6

700

Min 
imum

201

140

119

25

7.4

1.6

28

6.8

49

14

27

0.3

6.1

110

10

50

0.05

0,18 

0.00

0.13

0.07 

1 

420 

4.4

1.3

7.0

3

Mean

9,960

6,170

2,040

379

96

34

2,130

19

315

656

2,930

0.7

10

619

46

643

0.60 

1.6

1.2 

2.5

0.89

0.26

13.1

5.1

7.8

151

Standard 
Median devi 

ation

9,100

6,200

830

450

110

40

2,100

20

330

620

2,400

0.7

10

310

30

580

0.48

1.1

0.57

0.23 

170 

2,000 

12.5

4.9 

7.8

38

8,340

5,170

3,070

232

58

23

1,860

7.4

169

526

2,610

0.3

4.5

784

47

469

0.42

- 1.5 

3.9

0.98

0.13

5.3

2.9 

0.4

203

Ninetieth Tenth 
percent- percent - 

ile ile

20,000

12,000

3,700

605

160

60

4,300

27

513

1,300

5,900

1.1

12

1,030

70

1,300

1.2

7.2

1.7

0.42 

39,500 

68,000 

19.5

7.8 

8.3

420

886

510

331

110

28

7.3

150

10

120

58

160

0.5

6.9

180

20

60

0.06

0.03

0.16

0.11 

8

7.0

1.7 

7.1

6
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LOWER PIATTE RIVER BASIN 

06803510 Little Salt Creek near Lincoln, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Corre- 
Dissolved No. of lation 

constituents measure- Regression equation coeffi . 

(mg/L) ments cient

Dissolved solids, residue (RDS) 

Dissolved solids, sum (SDS) 

Hardness as CaC03 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC03 )

Sulfate (S04 )

Chloride (Cl) 

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N0 3 )

22 RDS = 0.612(SpC) - 40.324 0.99

22 TH = 0.026(SpC) + 119.906 .92

22 Ca = 0.006(SpC) + 36.097 .85

22 Mg = 0.003(SpC) + 6.850 .98

22 Na = 0.221 (SpC) - 107.903 1.0

22 K = 0.0007(SpC) + 12.067 .82

22 HC0 3=0.016(SpC) + 152.407 .81

22 SO. = 0.062(SpC) + 26.415 .99

22 Q - 0.309 (SpC) - 205.824 1.0

18 N0 2 -N0 3 = -0.00004 (SpC) +0.972 -.74

Results of regression analyses relating specific conductance to water

No. of Water discharge 
measure- ( £t /s) Regrec

o

ments Maximum Minimum

24 1,260 0.94 SpC =

_ - .. Percent Correlation - . , ision equation coefficient explained 
variance

31,530 Q-°- 66371 -0.99 98

Percent Standat1
explained er!°r of 

. estimate variance , /T . 
(mg/L)

99

85

73

96

99

67

66

98

99

55 0

discharge (Q)

550

92

31

4.8

143

4.4

100

73

236

.29

Standard error 
of estimate

Log units Percent

0.084 19
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LOWER PLATTE RIVER BASIN 

06803523 Stevens Creek at Hwy. 6 near Lincoln, Nebr.

Location.--Lat 40°52'35", long 96°36'16", in NW%SW-s sec. 35, T.ll N., R.7 E., Lancaster County,
at bridge at U.S. Highway 6 about 2.6 mi northeast of intersection 
about 1.2 mi upstream from confluence with Salt Creek.

Period of record. --March 1971 to current year.

Statistical data

with U.S. Highway 77, and

for selected chemical constituents

No. of Mcix~ 
Constituent Units measure- '.

ments uium

Specific conductance umho/on

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

36

36

21

36

33

33

33

33

36

36

36

33

21

21

12

12

24 

3

20

36

36

36 

32 

32 

36

35 

56

36

892

616

563

360

100

28

61

11

477

94

43

0.8

29

320

50

950

3.1 

1.8

1.3

4.0

0.85

0.85 

49,000 

124,000 

14.5

13.0 

8.3

400

Min 
imum

89

80

61

30

8.3

2.2

5.1

4.2

39

7.3

1.1

0.0

5.9

40

10

280

0.0.0 

0.00

0.10

0.17

0.21

0.15 

40 - 

180 - 

3.8

1.0 

5.8

2

Mean

672

438

416

268

75

20

47

6.7

338

66

20

0.4

19

134

19

608

1.4 

1.1

0.39

0.83

0.44

0.34

9.6

3.3

7.7

30

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

678

443

430

276

77

20

47

6.5

344

66

19

0.4

20

113

20

573

1.3

0.28

0.63

0.41

0.33 

- 1,740 - 

  1,040 - 

8.9

2.7 

7.8

20

131

85

104

54

16

4.3

11

1.6

70

14

8.9

0.2

6.4

75

12

202

1.0 

  0.99 -

0.32

0.73

0.14

0.14

2.6

2.1 

0.4

64

780

510

490

320

90

24

58

8.6

395

78

35

0.5

26

250

30

880

2.8

0.99

1.4

0.67

0.47 

3,750 

5,900 

14.0

5.1 

8.2

39

540

360

320

240

62

17

37

4.9

290

55

12

0.2

13

70

12

370

0.09

0.14

0.27

0.29

0.19 

550 

390

7.2

1.5

7.3

5
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LOWER PIATTE RIVER BASIN 

06803523 Stevens Creek at Hwy. 6 near Lincoln, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids,

Dissolved solids,

Hardness as CaC0 3

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Q)

Silica (Si)

Nitrite + Nitrate

No. of 
measure- Regression equation
ments

residue (RDS) 36 RDS = 0.609 (SpC) + 28.205

sum (SDS) 21 SDS = 0.628 (SpC) + 6.844

(TH) 36 TH = 0.394 (SpC) + 2.396

33 Ca = 0.112(SpC) + 0.242

33 Mg = 0.030 (SpC) - 0.853

34 Na = 0.069 (SpC) + 0.857

33 K = -0.001 (SpC) + 7.384

36 HC03 = 0.516(SpC) - 8.102

36 S04 = 0.091 (SpC) +4.633

36 Cl = 0.031 (SpC) - 0.589

21 Si = 0.028 (SpC) + 1.038

as N (N0 2 -N0 3 ) 24 N0 2 -N0 3=0.002(SpC) + 0.007

Corre 
lation 
coeffi 
cient

0.94

.98

.96

.96

.96

.86

*-.09

.96

.82

.46

.70

*.27

Percent 
explained 
variance

88

96

92

91

92

74

0.80

92

67

21

49

7.5

* Not significant at the 95 percent confidence level ; the regression equation should not 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance

UQ Q£ Water discharge 
~k« *, .<» (ft 3 /s) _ .  . Correlationivfgj. ~.,.,,»,*» ^t^^v^* coefficient 
ments Maximum Minimum v

36 2,390 0.24 SpC = 759 Q-°' 14169 _o.63

to water

Percent 
xplained 
ariance

40

Standard 
error of 
estimate 
(mg/L)

30

21

15

4.8

1.2

5.8

1.6

20

8.5

8.0

4.6

1.0

be used

discharge (Q)

Standard error 
of estimate

Log units

0.123

Percent

29
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06803525 Salt Creek below Stevens Creek, near Waverly, Nebr.

Location.--Lat 40°54'18", long 96°35'09", in NWsSWs sec. 24, T.ll N., R.7 E., Lancaster County,
Hydrologic Unit 10200203, at 
of Waverly.

Drainage area. --81 5 mi 2 .

bridge 0.5 mi north of Interstate Highway 80 and 3 mi southwest

Period of record. --Water year 1971 to current year.

Statistical data for selected chemical constituents

No. of .. Max- 
Constituent Units measure- 

. imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L - 

mg/L 

mg/L 

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

89

76

32

46

46

46

47

46

95

95

109

44

33

21

28

28

45 

8

76 

106 

109

84 

99 

85 

114

98 

145

44

8,500

5,220

4,970

410

110

35

1,700

22

446

470

2,500

1.8

30

800

200

1,100

4.2 

4.1

11 

10 

10

10 

2,900,000 

270,000 

12.5

43.0 

8.5

100

Min 
imum

859

553

479

160

43

12

100

6.1

168

63

38

0.2

9.8

110

0

16

0.00 

0.30

0.01 

0.00 

0.79

0.15 

10 

1 

0.0

0.8 

6.5

7

Mean

5,420

3,390

3,200

334

89

27

1,130

16

355

294

1,430

0.8

22

498

58

372

0.95 

1.3

4.0 

1.7 

3.7

3.3

7.0

11.6

7.5

27

Standard 
Median devi 

ation

5,890

3,790

3,400

348

94

29

1,180

17

378

325

1,630

0.8

23

510

42

310

0.83

4.0

3.3

3.1 

-105,000 

- 23,500 

7.1

10.1 

7.6

20

2,130

1,230

1,200

57

14

5.5

417

3.3

60

94

648

0.3

5.2

208

43

271

0.71 

- 1.2

2.7 

- 1.8 

2.1

2.0

2.5

7.0 

0.3

18

Ninetieth Tenth 
percent- percent - 

ile ile

7,850

4,680

4,300

390

101

33

1,630

19

406

396

2,250

1.2

28

735

99

735

1.7

7.7

6.4

5.9 

-767,000 

- 87,100 

10.1

20.0 

7.9

47

1,850

1,200

1,000

250

66

18

440

11

270

167

405

0.4

12

180

18

90

0.21

0.78

1.2

0.54 

201 

162 

3.6

4.8 

7.2

12
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06803525 Salt Creek below Stevens Creek, near Waverly, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids,

Dissolved solids,

Hardness as CaC0 3

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Q)

Silica (Si)

Nitrite + Nitrate

Results of

Corre- 
N°. of n . ... lation 

measure- Regression equation coeffi- 
ments cient

residue (RDS) 76

sum (SDS) 32

(TH) 45

45

45

45

45

73

76

90

33

as N (N0 2 -N0 3 ) 44

RDS = 0.584 (SpC) + 61.472 0.98

SDS = 0.576(SpC) -i- 2.435 .99

TH = 0.026(SpC) -i- 185.047 .88

Ca = 0.006(SpC) + 53.227 .83

Mg = 0.002 (SpC) -i- 12.499 .91

Na - 0.209 (SpC) - 93.216 .99

K = O.OOl(SpC) -i- 8.854 .71

HC0 3 = 0.025 (SpC) -i- 204.329 .81

SO = 0.045(SpC) -i- 41.671 .93

Cl - 0.301 (SpC) -166.136 .97

Si = 0.002(SpC) + 9.718 .86

N0 2 -N0 3= -0.00 01 (SpC) +1.656 .43

regression analyses relating specific conductance to water

MT, nf Water discharge
fftVsl measure-     ±±   L22 __ Regression

o

ments Maximum Minimum

89 1,300 48 SpC = 127,

  . _. Percent Correlation - . , equation _... .  . explained n coefficient ^ . variance

300 Q-°' 68251 -0.96 93

  . Standard Percent 
, . j error of explained estimate variance , ... 

(mg/L)

97

99

78

69

83

98

51

65

87

94

73

19

discharge (Q)

224

128

28

8.2

2.3

68

2.4

38

36

168

2.7

0.65

Standard error 
of estimate

Log units

0.066

Percent

15
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06803530 Rock Creek near Ceresco, Nebr.

Location.--Lat 41°00'56", long 96°32'39", in NE'sNE's sec. 17, T.12 N., R.8 E., Lancaster County,
Hydrologic Unit 10200203, on right bank 10 ft downstream from bridge on east-west county road 
and 5.7 mi southeast of Ceresco.

Drainage area.--119 mi 2 .

Period of record.--April 1970 to current year.

Statistical data for selected chemical constituents

No. of ]^fax_
Constituent Units measure- 

imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaG0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

62

46

40

51

51

51

51

51

63

50

51

52

40

39

19

19

37 

19

31

55

39

64 

28 

28 

34

32 

85

52

2,830

1,950

1,120

390

120

31

470

13

399

290

580

0.9

35

450

80

1,900

4.1 

3.6

3.8

12.0

2.3

1.9 

19,000 

26,000 

15.0

9.6

8.7

500

Min 
imum

145

197

72

68

19

4.9

35

6.6

60

31

56

0.1

9.8

80

0

60

0.00 

0.00

0.04

0.00

0.21

0.01 

25 

60 

4.0

0.8 

6.6

3

Mean

1,340

859

770

266

75

19

193

8.7

312

128

216

0.5

24

237

23

653

1.4 

0.89

0.38

1.3

0.50

0.33

10.1

3.3

7.8

40

Standard 
Median devi 

ation

1,310

813

766

272

75

20

184

8.4

317

125

200

0.5

24

240

20

650

1.3

0.72

0.22

0.70

0.43

0.30 

527 

962 

10.0

2.6

7.9

22

383

258

200

58

17

4.5

63

1.6

63

41

84

0.1

6.1

56

16

534

1.2 

0.98

0.66

2.2

0.35

0.23

2.7

2.1 

,0.4

86

Ninetieth Tenth 
percent- percent - 

ile ile

1,730

1,120

970

309

91

25

260

11

364

183

310

0.6

33

290

40

1,600

3.1 

3.1

0.55

2.5

0.83

0.48 

3,300 

5,400 

13.5

6.8

8.4

41

1,100

685

600

212

60

15

152

7.0

220

97

165

0.3

17

170

10

120

0.06 

0.00

0.07

0.19

0.24

0.19 

45 

330 

7.0

1.7 

7.3

6
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06803530 Rock Creek near Ceresco, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC03 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Q)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

44

37

49

49

49

49

49

61

48

49

38

37

RDS

SDS

TH

Ca

Mg

Na

K

HCO

so4

a

Si

NO 2

Regression equation

= 0.670 (SpC) -

= 0.565 (SpC) +

= 0.120(SpC) +

= 0.032 (SpC) +

= 0.010 (SpC) +

- 0.164(SpC) -

= -O.OOOS(SpC)

3= 0.095(SpC) +

= 0.106(SpC) -

- 0.216 (SpC) -

= O.OOS(SpC) +

  83.347

40.562

100.929

30.694

6.122

34.646

+ 9.447

182.640

- 19.662

84.086

16.995

-N0 3= -0.001 (SpC) +2. 768

Corre- 
, ..   Percent lation . . , 

-,-. explained 
coeffi- . 

. . variance cient

0.98

.98

.77

.71

.79

.98

*-.12

.53

.97

.96

*.25

*-.30

97

97

59

51

63

95

1.4

28

93

93

6.1

9.3

Standard 
error of 
estimate 
(mg/L)

48

30

37

12

2.8

14

1.7

54

11

22

6.0

1.2

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No Of Water discharge
measure- .  ^ /s)   

ments Maximum Minimum

n i ~-n . fm . Correlation Regression equation ff   r
Percent Standard error 

of estimate

variance Log units Percent

62 1,230 2.1 SpC = 2,292 Q
-0.24353

-0.63 39 0.134 31
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06803555 Salt Creek at Greenwood, Nebr.

Location.--Lat 40°57'56", long 96°27'01", at center of sec. 31, T.12 N., R.9 E., Cass County, at 
gaging station at county road bridge 0.5 mi west of Greenwood.

Drainage area.--1,051 mi2 .

Period of record.--July 1971 to September 1972.

Statistical data for selected chemical constituents

No. of
MjJY  

Constituent Units measure- imum ments

Specific conductance umho/on

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion 

Sulfate, dissolved 

Chloride, dissolved

Fluoride, dissolved 

Silica, dissolved 

Boron, dissolved 

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total

Phosphorus, total

mg/L 

mg/L - 

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L 

mg/L 

mg/L

mg/L 

mg/L - 

mg/L - 

ug/L

ug/L

mg/L 
mg/L - 

mg/L - 

mg/L - 

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5 -day) 

prF y) pH

Color Co - Pt

mg/L 

units

units

12

12

12

12

12

12

12

12 

12 

12

12

12

12

12

12

12

12 

11 

11 

12

13

23

12

9,130

5,180

440

120

35

1,800

20

426 

520 

2,700

1.1

40

1,100

7.1

1.6

4.3

4.0 

60,000 

21,000 

10.2

9.3 

7.9

60

Min 
imum

2,160

1,320

260

70

20

340

14

286 

140 

470

0.4

20

60

0.57

0.00

1.4

1.0 

330 

170 

4.6

1.6

6.7

10

Mean

6,230

3,750

360

96

29

1,190

16

360 

312 

1,710

0.8

27

441

1.8

0.64

3.3

3.0

7.2

5.7 

7.5

22

Median

6,200

3,850

360

94

29

1,250

16

363 

330 

1,800

0.8

34

380

1.2

0.60

3.4

3.2 

- 7,000 

- 1,000 

7.5

5.6

7.6

30

Standard 
devi 
ation

1,980

1,060

52

14

4.5

420

1.9

41 

107 

624

0.2

6

350

1.9

0.55

0.79

0.82

2.0

2.3 

0.3

13

Ninetieth 
percent- 

ile

8,650

4,930

420

115

34

1,730

18

410 

420 

2,500

1.0

51

657

4.3

1.3

4.0

3.9 

  48,000 

- 17,500 

9.7

8.8 

7.9

30

Tenth 
percent - 

ile

4,650

2,800

310

84

25

830

14

290

1,200

0.6

20

90

0.60

0.10

2.3

2.0 

700 

210 

4.7

2.2 

7.1

0
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06803565 Salt Creek above Ashland, Nebr.

Location.--Lat 41°01'34", long 96°24'22", in NV&NW3* sec. 10, T.12 N., R.9 E., Saunders County,
Hydrologic Unit 10200203, at 

Drainage area. --1,118 mi 2 .

county road bridge 2 mi southwest of Ashland.

Period of record. --Water year 1971 to current year.

Statistical data for selected chemical constituents

No - of x. Max- 
Constituent Units measure- .

ments uum

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaG0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col /I 00 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
u (5-day) 
pH pH

Color Co - Pt

mg/L 

units

units

93

91

40

51

51

51

51

51

51

51

91

52

38

28

18

18

59

7

60

94

94

85 

81 

83 

93

90 

130

52

8,230

5,140

4,360

420

110

35

1,600

20

451

470

2,500

1.2

30

660

90

990

3.4

2.5

9.0

11.0

9.5

5.6 

190,000 

200,000 

16.8

36.0 

8.8

100

Min 
imum

723

446

413

160

46

12

81

6.5

186

44

77

0.3

11

90

0

4

0.00 

0.60

0.00

0.00

0.85

0.23 

3 

20 

3.5

1.7 

6.5

5

Mean

5,030

2,970

2,710

332

89

26

970

14

336

256

1,320

0.7

21

412

36

312

1.6 

1.4

2.2

1.5

2.9

2.3

8.0

10.4 

7.6

25

Standard 
Median devi 

ation

5,620

3,270

2,930

351

93

28

1,030

14

352

282

1,480

0.7

21

440

32

290

1.6

1.6

1.2

2.4

2.1 

- 5,200 

948

7.5

8.0 

7.6

20

1,950

1,140

1,060

59

15

5.6

394

3.0

63

91

588

0.2

4.7

168

24

273

0.58 

- 0.72

1.9

1.6

1.9

1.4

2.2

7.1 

0.4

20

Ninetieth 
percent - 

ile

7,180

4,200

3,920

380

103

32

1,380

18

386

351

1,890

0.9

27

620

80

880

2.2

4.5

2.9

5.2

4.2 

  57,400 

- 31,000 

10.3

21.5 

8.0

58

Tenth 
percent - 

ile

2,200

1,330

1,300

250

67

17

415

9.7

230

135

500

0.5

13

140

10

12

0.86

0.37

0.17

1.1

0.70 

90 

110 

5.5

3.8

7.2

9
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LOWER PLATTE RIVER BASIN 

06803565 Salt Creek above Ashland, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Corre- 
No . of lation 

measure- Regression equation coe£fi-

ments cient

Dissolved solids, residue (RDS) 92 RDS = 0.580 (SpC) + 47.881 0.98

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Cl)

Silica (Si)

40 SDS = 0.566(SpC) + 4.454 .99

52 TH = 0.027(SpC) + 192.517 .86

52 Ca = 0.006(SpC) + 55.662 .81

52 Mg = 0.003 (SpC) + 12.598 .90

52 Na - 0.206(SpC) - 89.356 .99

52 K = 0.0009(SpC) +9.353 .56

52 HC0 3 = 0.025(SpC) + 203.822 .76

52 SO = 0.039 (SpC) + 57.603 .81

92 Cl - 0.300(SpC) -164.521 .98

39 Si = 0.002 (SpC) + 13.167 .58

Nitrite + Nitrate as N (N0 2 -N0 3 ) 59 N02 -N0 3 = -0.00009(SpC)+2.025 -.31

Results of regression

No. of Water discharge 
measure- (ft / s )

ments Maximum Minimum

93 1,650 46

analyses relating specific conductance to water

  , ... Percent Correlation . . , 
Regression equation coefficient exPlained 

variance

A 7001 o
SpC = 162,000 Q - u - /u ^ i0 _o.92 86

Standard Percent _ 
, . , error of explained . . . 
. estimate variance , /T . 

(mg/L)

97

99

74

65

80

98

32

58

65

97

34

9.8

discharge (Q)

208

111

30

9.1

2.5

48

2.5

41

54

100

3.9

0.55

Standard error 
of estimate

Log units

0.090

Percent

21
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LOWER PIATTE RIVER BASIN 

06804000 Wahoo Creek at Ithaca, Nebr.

Location.--Lat 41°08'40", long 96°32 t 10", in NEkN& sec. 33, T.14 N., R.8 E., Saunders County,
at gaging station at bridge on State 

Drainage area. --272 mi2 , approximately.

Period of record. --October 1966 to

Statistical

Highway 63, 0. 5 mi south of Ithaca.

September 1968. 

data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/on

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal col i form col/] 

Fecal streptococci col/] 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L 
mg/L - 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

LOO ml 

LOO ml 

mg/L 

mg/L 

units

units

25

25

12

25

25

25

25

25

25

25

25

25

25

25

12

12

25

25

14

Max 
imum

938

666

601

339

100

22

79

13

365

126

62

0.8

31

210

120

730

7.5

8.4

10

Min 
imum

112

97

452

43

12

3.2

2.1

6.0

50

9.0

1.3

0.3

11

40

10

0

0.00

6.7

1

Mean

764

489

533

260

75

18

62

9.1

288

96

45

0.5

24

146

47

402

4.0 -

7.7

4

Standard Ninetieth 
Median devi- percent - 

ation ile

833

528

535

288

83

20

68

9.0

307

104

48

0.5

26

161

29

420

7.8

4

214

137

40

72

21

4.8

21

1.4

78

30

16

0.1

5.4

43

42

243

2.0

0.4

2.2

910

580

580

298

89

22

77

11

336

120

58

0.6

29

200

114

660

8.1

6

Tenth 
percent - 

ile

360

230

486

120

36

8.7

25

7.8

140

40

15

0.4

13

76

12

70

7.0

2
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LOWER PLATTE RIVER BASIN 

06804000 Wahoo Creek at Ithaca, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS) 25 

Dissolved solids, sum (SDS) _______

Hardness as CaC0 3 (TH) 25

Calcium (Ca) 25

Magnesium (Mg) 25

Sodium (Ma) 25

Potassium (K) 25

Bicarbonate (HC0 3 ) 25

Sulfate (S04 ) 25

Chloride (Cl) 25

Silica (Si) 25

Nitrite + Nitrate as N (N0 2 -N0 3 )     - 

RDS = 0.637(SpC) + 2.365

TH = 0.331 (SpC) + 7.770

Ca = 0.097 (SpC) + 0.971

Mg = 0.022 (SpC) + 1.236

Na = 0.095 (SpC) - 11.004

K = 0.003(SpC) + 6.837

HC0 3 = 0.351 (SpC) + 20.002

S04 = 0.141 (SpC) - 11.400

Q = 0.073(SpC) - 10.938

Si = 0.023(SpC) + 6.361

Results of regression analyses relating specific conductance

No of ^ter discharge
fftVsl measure-    ̂ ' }     Regression

ments Maximum Minimum

Corre 
lation 
coeffi 
cient

0.99

.98

.98

.96

.98

.46

.97

.99

.97

.92

to water

_ . ,. Percent Correlation n . , equation ,-,-   ^ explained n coefficient . variance

-0 32999 
25 11,400 19.4 SpC = 2,584 Q u '°^y -Q.97 94

Standard Percent ,. n . , error of explained . . . . estimate variance . /T . 
(mg/L)

98

97

96

93

96

21

94

98

94

86

discharge (Q)

18

12

4.6

1.3

4.0

1.3

20

4.2

4.1

2.1

Standard error 
of estimate

Log units Percent

0.052 12
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LOWER PLATTE RIVER BASIN 

06804495 Silver Creek near Wahoo, Nebr.

Location.--Lat 41°12'22", long 96°32'37", in NEkNEkN&s sec. 8, T.14 N., R.8 E., Saunders County, 
Hydrologic Unit 10200203, at bridge on county road 3.9 mi east of intersection of First 
Street and U.S. Highway 77 in Wahoo.

Period of record.--Water year 1974 to current year.

Statistical data for selected chemical constituents

No. of ..Max- 
Constituent Units measure- . 

. unum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L -  

mg/L -  

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

48

31

16

16

16

16

16

16

16

16

46

16

16

16

15

15

21

49

48

49

40 

35 

45 

46

48 

50

16

713

408

439

250

71

18

57

11

296

43

66

0.6

37

90

1,200

430

4.9

4.1

8.1

2.7

0.57 

6,610 

7,670 

22.5

12.0 

8.8

400

Min 
imum

75

220

36

17

5.3

1.0

2.4

5.4

18

7.7

1.3

0.2

3.6

40

0

10

1.1

0.00

0.00

0.24

0.01 

30 - 

68 - 

3.7

0.5 

6.8

0

Mean

539

337

328

210

60

15

28

9.0

260

34

19

0.4

30

61

146

237

1.7

1.0

1.0

0.49

0.31

10.4

5.0

7.7

31

Median

546

338

343

228

64

16

28

9.5

280

38

16

0.6

34

60

46

220

1.5

0.18

0.67

0.41

0.31 

380 

765 

10.1

4.6

7.6

5

Standard 
devi 
ation

99

39

87

53

15

3.8

12

1.2

66

9.6

14

0.08

7.9

12

304

133

0.81

1.3

1.2

0.36

0.11

3.0

2.7 

0.4

99

Ninetieth 
percent - 

ile

620

390

390

240

67

17

43

9.9

293

42

38

0.5

36

71

330

423

2.1

3.3

2.0

0.62

0.47 

1,650 

2,200 

12.8

8.8 

8.4

17

Tenth 
perc ent 

ile

432

300

271

190

56

13

20

7.9

245

21

4.8

0.4

26

40

10

50

1.2

0.02

0.21

0.28

0.20 

79 

230 

7.2

2.1

7.3

2
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LOWER P1ATTE RIVER BASIN 

06804495 Silver Creek near Wahoo, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure- Regression equation

ments

Percent StandarJ 
lation n . , error of

-_. explained 
coeffi- *\ estimate

. ^ variance , /t . 
cient __________ (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N3 2 -N3 3 )

31 RDS = 0.401(SpC) + 114.084 0.80

16 SDS = 0.633(SpC) - 4.011 .97

16 TH = 0.375(SpC) + 13.212 .93

16 Ca = 0.104(SpC) + 5.387

16 Mg = 0.027(SpC) + 0.604

16 Na - 0.072(SpC) - 9.578

16 K = O.OOS(SpC) + 4.872

16 HC03=0.470(SpC) + 13.490

16 SO. = 0.058(SpC)+ 3.609

47 Cl = 0.072(SpC) - 20.049

16 Si = 0.052(SpC) + 3.248

.92 

.93 

.81 

.87 

.94 

.81 

.52 

.87

21 N0 2 -N0 3= -0.003(SpC)+3.558 *-.19

64

94

87

85

86

65

76

89

65

27

76

3.5

24

22

20

6.0

1.5

7.2

0.6

23

5.8

12

4.0

0.81

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No of Water discharge 
measure-     (ft / s )    

ments Maximum Minimum
Regression equation

_ - _. Percent Correlation , . , __. . . explained coefficient r .variance

Standard error 
of estimate

Log units Percent

48 498 1.5 SpC = 741 Q
-0.20836

-0.59 35 0.112 26
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LOWER PLATTE RIVER BASIN 

06805500 Platte River at Louisville, Nebr.

Location. --Lat 41°00'55", long 96°09'28", in NUfcNdfa sec. 14, T.12 N. , R.ll E., Sarpy County, 
Hydrologic Unit 10200202, on left bank at upstream side of bridge on Nebraska Highway 50, 
1 mi north of Louisville.

Drainage area (revised) . - - 8 5 , 800 mi2 , approximately, of which about 71,000 mi2 contributes directly 
to surface runoff. Approximately 4,000 mi 2 in Great Divide Basin is not included.

Period of record. --Water year 1972 to current year.

Statistical data for selected chemical constituents

No. of x . Max- 
Constituent Units measure- .

1 TTTI 1TT1
ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0_, dissolved

Ammonia N, total

Organic N, total

Phosphorus , total

Phosphorus, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L -

ug/L

ug/L

mg/L -

mg/L -

mg/L -

mg/L -

mg/L -

mg/L

mg/L

Fecal coliform col/100 ml

Fecal streptococci col/100 ml

Oxygen, dissolved

Biochemical oxygen demand
(5-day)

pH PH

Color Co - Pt

mg/L

mg/L

units

units -

36

34

34

34

34

34

34

34

34

34

34

34

34

11

12

33

1

23

32

8

1

38

1,660

978

1,040

240

70

18

290

13

260

140

370

0.8

46

100

50

1.0

4,800

14,200

14.1

8.6

Min 
imum

475

296

297

150

45

8.3

28

7.3

169

37

12

0.2

24

10

0

0.24

12 -

11 -

8.3

6.8

Mean

713

460

450

190

55

13

77

9.6

207

81

79

0.4

33

35

15

0.50

0.35

11.2

11.0

7.8

Standard Ninetieth Tenth 
Median devi- percent- percent -

625

423

400

192

55

13

58

9.6

205

80

49

0.4

33

30

11

0.42

110 - 

180 -

7.8

at ion

262

153

158

23

6.4

1.9

56

1.4

23

20

78

0.1

5.9

31

16

0.21

1.9

0.4

ile

970

610

580

227

64

15

127

12

237

100

147

0.5

43

90

40

0.85

- 2,200

- 1,600

8.4

ile

717

320

310

48

11

32

7.5

57

17

0.3

27

10

0

0.30

19

35

7.1
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LOWER PLATTE RIVER BASIN 

06805500 Platte River at Louisville, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- r. ^ Standardn  . Percent ,.lation , . , error of,.,.. explained  . ^coeffi- . estimate
cient vanance (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC03 (1H)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (SO.)

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N03)

34 RDS = 0.558(SpC) + 60.878 0.98 96 29

34 SDS = 0.579(SpC) + 36.242 .99 98 23

34 1H = 0.047(SpC) + 156.638 .55 30 20

34 Ca = 0.014(SpC) + 45.426 .57 33 5.3

34 Mg = 0.004(SpC) + 10.048 .52 27 1.6

34 Na = 0.202(SpC) - 68.001 .98 96 11

34 K = 0.003(SpC) + 7.374 .57 33 1.2

34 HC0 3 = 0.054 (SpC)+168..241 .63 39 18

34 SO = 0.049(SpC) + 45.300 .67 45 15

34 Cl = 0.281(SpC) - 121.556 .97 94 19

34 Si = -0.002(SpC)+ 34.563 *-.08 0.66 5.9

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

£ Water discharge 
(ft 3 /s)measure

ments Maximum Minimum
Regression equation Correlation 

coefficient

Standard error 
of estimate

variance Log units Percent

Percent 
explained

36 10,200 468 SpC = 9,349 Q
-0.32216

-0.75 57 0.087 20
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LOWER PIATTE RIVER BASIN 

06805570 Platte River at La Platte, Nebr.

Location.--Lat 4l°03'34", long 95°55'38", in NEM* sec. 34, T.13 N., R.13 E., Sarpy County, at
bridge on U.S. Highways 73 and 75, 2.7 mi upstream from mouth, and 

Period of record. --February 1974 to June 1975.

1.0 mi south of La Platte.

Statistical data for selected chemical constituents

No. of   . Standard Ninetieth Tenth
Constituent Units measure- . . Mean Median devi- percent- percent - imum unum ... ... ... ments ation ile ile

Specific conductance ur 

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC03 

Calcium, dissolved 

Magnesium, dissolved 

Sodium, dissolved 

Potassium, dissolved 

Bicarbonate ion 

Sulfate, dissolved 

Chloride, dissolved 

Fluoride, dissolved 

Silica, dissolved 

Boron, dissolved 

Iron, dissolved 

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal coliform col/1 

Fecal streptococci col/] 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

nho/on 12 985 442 682 630 

mg/L ------------------------------   ------

mg/L ---------   ---   __----______--------.

mg/L -----   --------------   -____------_-.

mg/L    _________________________   _______

mg/L            --   ------     -     -

mg/L ----------------------   --------------

mg/L --------------   ------------   ---.---

mg/L 35 268 168 219 220

mg/L -   --------     ----------   ________

mg/L ----------------------------   --------

mg/L -   -----------------------   --------

mg/L -    -        ----     --     ------

mg/L           -----------    _.-___   .

ug/L        --    ----   --    ----------

ug/L ------------------   ---   -----------

mg/L -        --   -         --      - 

mg/L     -    --        -     -       -

mg/L ---------------------------------------

mg/L 33 0.47 0.01 0.16 0.12 

mg/L 32 4.2 0.06 0.99 0.79 

mg/L 34 2.1 0.17 0.60 0.43
mg/L ---   -                -_------_-_-

.00 ml 36 99,200 33 --------- 760 -- 

.00 ml ---------------------------------

mg/L 36 14.2 7.0 10.5 10.1
mg/L --------   ----------------------------

units 36 8.7 7.2 7.8 7.9
units ---------------------------------------

174 870 459

21 245 200

0.12 0.37 0.05 

0.90 1.5 0.33 

0.47 1.3 0.27

--------- 19,000 46

2.0 13.0 8.0

0.3 8.1 7.4
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Nemaha River Basin

The Nemaha River basin consists mostly of three 
separate small basins, the principal streams of which 
drain directly into the Missouri River. These include 
Weeping Water Creek in the north part of the basin, the 
Little Nemaha River in the middle part, and the Big 
Nemaha River in the south part. Part of the drainage 
basin of the Big Nemaha River is in northeast Kansas.

The entire Nemaha River basin lies within the 
glaciated part of the State. Part of the basin consists of 
loess-covered drift hills, while the rest of the basin, ex 
cluding valleys, consists of glacial drift with soils 
developed directly upon it. Streamflow is characterized 
by high percentages of overland runoff.

Thre sites, one on each of the principal streams, 
have sufficient water-quality data available for statisti 
cal analyses (fig. 11). These sites are all near the mouth 
of their respective streams, and therefore the quality of 
water at each site is representative of outflow from its 
respective drainage. The mean specific conductance for 
30 analyses for Weeping Water Creek near Union is 504 
umho/cm. Calcium is the principal cation, and bicar 
bonate the principal anion. A mean nitrite plus nitrate 
concentration of 4.8 mg/L, a mean total phosphorus 
concentration of 1.7 mg/L, and a median fecal coliform 
bacteria concentration of 1,700 col/100 ml may be due

to sewage effluent and (or) feedlot runoff.
Fifty-six measurements of specific conductance at 

the Little Nemaha River at Auburn average 596 
umho/cm. Like Weeping Water Creek, calcium and 
bicarbonate are the principal cation and anion, respec 
tively, but the mean specific conductance is about 15 
percent higher. Mean concentrations of nitrite plus 
nitrate and total phosphorus are 2.2 and 0.65 mg/L, 
respectively, and median concentrations for fecal coli 
form and fecal streptococcal bacteria are 2,970 and 
1,380 col/100 ml, respectively. Sewage effluent from the 
city of Auburn enters the stream above the sampling 
site.

The average specific conductance of 56 measure 
ments for the Big Nemaha River at Falls City is 657 
umho/cm. For this station calcium and bicarbonate are 
the principal cation and anion, respectively. Total 
phosphorus and nitrite plus nitrate means and fecal coli 
form and fecal steptococcal bacteria medians are similar 
to those for the Little Nemaha River at Auburn. Sewage 
effluent from Falls City enters the river above the 
sampling site.

Correlation coefficients are 0.8 or greater for all 
constituents except potassium, chloride, silica, and 
nitrite plus nitrate for all three stations.
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Figure 11. Location of water-quality sampling sites, Nemaha River basin.
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NEMAHA RIVER BASIN 

06806501 Weeping Water Creek near Union, Nebr.

Location.--Lat 40°47'46", long 95°54'17", in NE^NEW-s sec. 36, T.10 N., R.13 E., Cass County, 
Hydrologic Unit 10240001, at county road bridge 1.1 mi downstream from gaging station, 
1.6 mi southeast of Union, and 3.9 mi downstream from South Branch Weeping Water Creek.

Period of record.--Water year 1973 to current year.

Statistical data for selected chemical constituents

No. of .. 'Max- 
Constituent Units measure- .. imum ments

Specific conductance umho/cm 

Dissolved solids, residue mg/L 

Dissolved solids, sum mg/L

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Anmonia N, total 

Organic N, total 

Phosphorus, total 

Phosphorus, dissolved 

Fecal coliform col/1 

Fecal streptococci col/] 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

LOO ml 

LOO ml - 

mg/L 

mg/L 

units

units

30 

3 

29

29

29

29

29

29

29

29

29

29

29

29

28

28

26

4

7 

7 

7 

29 

25

29 

29 

41

29

615 

316 

386

280

80

19

34

12

342

49

16

0.6

25

120

250

630

7.8 

6.6

0.94 

17 

4.4 

0.42 

222,000

12.9 

10.0 

8.1

480

Min 
imum

110

77 

55

28

8.6

1.7

3.0

2.9

47

4.7

1.8

0.2

5.3

0

0

40

1.1

2.2

0.06 

1.2 

0.26 

0.07 

270

4.2 

1.0 

7.0

4

Mean

504 

169 

315

223

64

15

20

5.1

257

36

7.7

0.4

18

66

49

223

4.8 

4.3

0.61 

6.1 

1.7 

0.20

9.3 

3.7 

7.7

61

Standard 
Median devi 

ation

553

345

248

69

17

22

4.4

274

40

7.0

0.4

20

62

41

200

4.9

0.18 

- 1,700

3.0 

7.8

19

123 

129 

83

62

18

4.4

6.8

2.1

70

9.9

3.4

0.1

5.1

27

47

129

1.7 

2.0

0.31 

6.4 

1.5 

0.08

2.2 

2.1 

0.2

113

Ninetieth 
percent- 

ile

595

373

275

79

19

28

8.7

307

44

14

0.5

24

110

90

380

6.8

0.36 

35,000

12.2 

6.4 

7.9

190

Tenth 
percent- 

ile

420

120

80

25

5.1

5.3

3.2

99

20

3.8

0.3

11

40

9

90

2.8

0.11 

450

8.0 

1.9

7.5

5
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NEMAHA RIVER BASIN 

06806501 Weeping Water Creek near Union, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue (R] 

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Corre- 
No. of n . ... lation 

measure- Regression equation coef£i .
ments cient

-)c-\ __________________ _________________________JJ)

29 SDS = 0.657 (SpC) - 15.927 0.99

29 TH = 0.494(SpC) - 26.085 .99

29 Ca = 0.141 (SpC) - 7.058 .99

29 Mg = 0.035(SpC) - 2.088 .99

29 Na = 0.047 (SpC) - 3.321 .86

29 K = -0.007 (SpC) + 8.693 -.43

29 HC0 3=0.549(SpC) - 19.512 .98

29 SO = 0.072 (SpC) + 0..093 .91

29 Cl = 0.014(SpC) + 0.542 .52

29 Si = 0.036(SpC) + 0.176 .88

Nitrite + Nitrate as N (N0 2 -N3 3 ) 26 N02 -N0 3=0.010(SpC) - 0.514 .48

Results of regression

No. of Water discharge 
measure- ^t /s)

ments Maximum Minimum

30 4,290 7.1

analyses relating specific conductance to water

^ i ..  Percent Correlation . . , Regression equation . . explained
variance

SpC = 1,261 Q-°- 20944 _ 0 .68 47

_ . Stardard Percent 
T . , error of explained . . . . estimate variance , .... (mg/L)

99

99

98

98

74

18

96

83

27

77

23

discharge (Q)

9.1

6.7

2.2

0.7

3.5

1.9

15

4.1

3.0

2.5

1.5

Standard error 
of estimate

Log units

0.125

Percent

29
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NEMAHA RIVER BASIN 

06811500 Little Nemaha River at Auburn, Nebr.

Location.--Lat 40°23'33", long 95°48'46", in NEW* sec. 23, T.5 N., R.14 E., Nemaha County, 
Hydrologic Unit 10240006, on left bank at downstream side of bridge on U.S. Highway 136, 
1 mi downstream from Longs Creek and Willow Creek and 1 mi east of Auburn.

Drainage area.--793 mi 2 .

Period of record.--Water year 1973 to current year.

Statistical data for selected chemical constituents

No. of .. Max- 
Constituent Units measure - imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 
mg/L -  

mg/L -  

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

56

37

19

19

19

19

19

19

19

19

54

19

19

19

19

19

28

57

57

57

46 

41 

51 

53

55 

60

18

850

506

462

300

85

22

53

7.7

371

73

68

0.6

21

100

100

3,200

4.4

3.4

5.8

5.5

0.61 

21,700 

145,000 

16.0

15.0 

8.7

340

Min 
imum

190

159

105

66

20

3.8

8.8

3.7

73

15

4.7

0.2

8.6

0.0

10

0

0.16

0.00

0.18

0.01

0.00 

200 

156 

6.0

1.0 

6.7

3

Mean

596

378

338

226

64

16

33

5.1

265

52

17

0.4

16

63

46

248

2.2

0.31

1.2

0.65

0.26

10.5

4.5 

7.7

36

Standard 
Median devi 

ation

610

380

355

243

66

18

34

4.8

283

54

16

0.4

18

70

38

64

2.2

0.20

0.76

0.41

0.26 

  2,970   

- 1,380   

10.1

3.6

7.8

12

123

89

88

60

17

4.7

11

1.1

71

15

9.6

0.1

3.2

22

29

718

1.1

0.48

1.1

0.83

0.12

2.1

2.7 

0.4

78

Ninetieth 
percent- 

ile

710

450

420

285

82

21

48

6.9

318

70

27

0.5

20

91

92

290

3.8

0.48

2.7

1.2

0.42 

- 10,600 

- 8,830 

13.3

8.2 

8.3

60

Tenth 
percent - 

ile

460

320

176

110

30

8.2

14

3.8

136

26

8.6

0.2

10

40

20

0

0.62

0.04

0.40

0.28

0.15 

590 

260

7.3

1.9

7.3

4
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NEMAHA RIVER BASIN 

06811500 Little Nemaha River at Auburn, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- Standard
.. .. Percent _lation , . error of,.,.. explained .. _coeffi- r . estimate ~~4- variance , ...cient_______ (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

37 RDS = 0.540(SpC) + 48.620 0.95 90 21

19 SDS = 0.653(SpC) - 24.810 .99 99 9.4

19 TH = 0.446(SpC) - 21.862 .99 98 9.2

19 Ca = 0.127(SpC) - 6.106 .98 96 3.4

19 Mg = 0.033(SpC) - 2.620 .96 92 1.4

19 Na = 0.074(SpC) - 7.869 .88 78 5.3

19 K= -O.OOS(SpC) + 7.823 -.58 34 0.9

19 HC03 = 0.527(SpC) - 27.538 .99 98 11

19 SO. 0.106(SpC) - 7.082 .94 88 5.2

54 Cl = 0.053(SpC) - 14.218 .64 42 7.5

19 Si = O.OZO(SpC) + 5.633 .82 68 1.9

28 N02 -N0 3=0.0005(SpC)+1.896 *.05 0.21 1.2

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge
measure- (ft /s)

ments Maximum Minimum
Regression equation Correlationcoefficient exPlained 

variance

Standard error 
of estimate

Log units Percent

56 1,030 1.2 SpC = 1,105 Q
-0.13952

-0.67 45 0.081 19
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NEMAHA RIVER BASIN 

06815000 Big Nemaha River at Falls City, Nebr.

Location.--Lat 40°02'00", long 95°35'30", on line between sees. 22 and 23, T.I N., R.16 E.,
Richardson County, Hydrologic Unit 10240008, near right bank on downstream side of pier of 
bridge on U.S. Highway 73, 1 mi south of Falls City, and 13 mi upstream from mouth.

Drainage area.--1,340 mi 2 .

Period of record.--Water years 1951, 1973 to current year.

Statistical data for selected chemical constituents

No. of _
Constituent Units measure- 

. imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L - 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH PH

Color Co - Pt

mg/L 

units

units

56

35

20

20

20

20

20

20

20

20

55

20

20

20

20

20

28

58

58

58

48 

40 

51 

53

54 

60

20

1,020

638

568

390

110

28

64

7.0

378

140

61

0.5

18

120

200

180

3.8

1.1

13

4.0

0.50 

53,000 

500,000 

18.5

20.0 

8.6

120

Min 
imum

260

251

142

98

30

5.6

9.5

3.5

110

21

6.2

0.2

7.3

20

10

0

0.12

0.00

0.07

0.19

0.04 

400 

40 

4.5

0.9 

6.9

4

Mean

657

437

356

249

70

18

30

5.1

249

72

25

0.3

11

74

55

54

1.8

0.27

1.7

0.51

0.19

10.6

5.2 

7.8

30

Standard 
Median devi 

ation

677

418

370

263

74

20

26

4.8

265

67

23

0.3

9.8

72

40

38

2.0

0.21

1.1

0.35

0.19 

4,160 - 

1,190 - 

10.0

4.2 

7.8

18

147

81

107

65

18

5.3

14

1.0

62

29

12

0.07

3.1

29

51

52

1.1

0.23

2.2

0.56

0.08

2.9

3.3 

0.4

32

Ninetieth 
percent - 

ile

795

570

530

340

97

25

50

6.6

343

120

38

0.4

17

116

170

106

3.2

0.60

3.6

0.97

0.29 

- 24,000 

- 20,000 

14.0

8.8 

8.4

100

Tenth 
percent - 

ile

450

350

210

140

40

9.6

18

4.1

140

39

12

0.3

7.3

50

23

4

0.30

0.06

0.42

0.22

0.09 

870 

150

7.4

2.2 

7.4

8
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NEMAHA RIVER BASIN 

06815000 Big Nemaha River at Falls City, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Percent StandaT*
explained er!°r °£ 

coeffi- r . estimate. . variance , .,. cient__________(mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC03 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (NO 2 -NO3)

35 RDS = 0.631(SpC) - 3.472 0.95 91 24

19 SDS = 0.651(SpC) - 31.842 .99 98 15

19 TH = 0.414(SpC) + 2.575 .94 88 23

19 Ca = O.llO(SpC) + 4.565 .91 83 7.6

19 Mg = 0.033(SpC) - 1.771 .92 85 2.1

19 Na = 0.084(SpC) - 20.386 .88 78 6.6

19 K = -0.003(SpC) + 6.709 *-.38 14 1.0

19 HC0 3 =0.368(SpC) + 30.062 .87 75 32

19 S04 = 0.173(SpC) - 31.320 .86 74 15

54 Cl = 0.058(SpC) - 13.658 .68 46 8.6

19 Si = O.OOZ(SpC) + 9.529 Ml 1.2 3.2

28 N02 -N0 3 = -0.002(SpC)+2.870 *-.20 4.0 1.1

* Not significant at the 95 percent confidence level, the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge 
measure- (""  / s) 

ments Maximum Minimum
Regression equation

  , . Percent Correlation - . ,coefficient exPlained 
variance

Standard error 
of estimate

Log units Percent

56 3,080 3.9 SpC = 1,219 Q
-0.12262

-0.68 47 0.081 19
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Republican River Basin

The Republican River basin is in the southwest 
corner of the State and extends from the Colorado 
border east to Thayer County. The Republican River 
flows into Kansas a few miles west of Superior, Nebr.

The basin is characterized topographically as 
plains or dissected plains. However, in some of the 
western part of the basin, sandhills exist. Otherwise, the 
basin is mantled mostly by loess overlying the Tertiary 
Ogallala Formation in its central part and by Pleisto 
cene sands and gravels in its eastern part. Streams 
originating in the western part of the basin derive a con 
siderably higher proportion of discharge from ground 
water than do streams originating elsewhere in the 
basin.

Water resources of the Republican River basin 
have been the most extensively developed of any basin 
in the State. Five major reservoirs for flood control and 
irrigation have been constructed in the basin. Nearly 
100,000 acres of basin lands are irrigated by surface- 
water diversion.

Descriptive statistics were determined for water 
from six locations in the basin, all of which are on the 
mainstem of the Republican River (fig. 12). Mean 
specific conductance for the six stations varied from 500 
to 569 umho/cm. The lowest mean of 500 umho/cm 
was for water from the Republican River above Medi 
cine Creek at Cambridge during the period 1950-1956. 
With the exception of the Guide Rock station, the 
earliest sampling at the remaining stations was begun in 
1968. The slight increase in mineralization since data 
collection was halted at Cambridge may result from the 
influence of return flow of diverted surface water used 
for irrigation. The influence of irrigation-return flow

may be reduced somewhat by the influence of reservoirs 
acting as "sinks" for some constituents.

Calcium is the predominant cation, and bicar 
bonate the predominant anion at each location. Mean 
concentrations of fluoride exceed 1.0 mg/L at the two 
sites farthest upstream, indicating the effect of seepage 
of ground water derived from the Ogallala Formation in 
the western part of the basin, which is known to contain 
fluoride in these concentrations. Mean concentrations 
of nitrite plus nitrate and total phosphorus are low 
throughout the basin. This may be an indicator of the 
effectiveness of the reservoirs as nutrient sinks. Median 
concentrations of fecal coliform and fecal streptococcal 
bacteria concentrations are all well below 1,000 col/100 
ml, indicating that the stream contains very little waste 
material from either urban or agricultural area.

Regression equations between specific conduc 
tance and those chemical constituents for which suffi 
cient data are available were determined for all stations. 
Correlation coefficients for regression equations 
relating dissolved solids to specific conductance were 
greater than 0.85 for all stations, and for regression 
equations relating principal constituents to specific con 
ductance they were generally greater than 0.7 for all sta 
tions, except for the Benkelman and Trenton stations. 
For the Cambridge station, correlation coefficients ex 
ceeded 0.8, except those for potassium and silica; 
several exceeded 0.9. Most measurements at Cambridge 
were made before the stream was regulated, and the in 
clusion of high-flow data tended to result in better cor 
relations than would be observed if more recent data 
were available.
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Figure 12. Location of water-quality sampling sites, Republican River basin.
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REPUBLICAN RIVER BASIN 

06824500 Republican River at Benkelman, Nebr.

Location.--Lat 40°01'55", long 101°32'30", in SE%SW% sec. 19, T.I N., R.37 W., Dundy County, at 
gaging station at bridge on U.S. Highway 34, 0.6 mi south of Burlington Northern, Inc., 
track, 1 mi southwest of Benkelman, 2 mi upstream from South Fork Republican River, and 
11 mi downstream from Rock Creek.

Drainage area.--4,830 mi 2 , approximately, of which about 1,230 mi 2 contributes directly to surface 
runoff.

Period of record.-- July 1969 to June 1972.

Statistical data for selected chemical constituents

No. of ,, Max- 
Constituent Units measure - 

. imum ments

Specific conductance umho/cm

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved 

Potassium, dissolved 

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved 

Silica, dissolved 

Boron, dissolved 

Iron, dissolved 

Manganese, dissolved

Nitrite  *  nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total

Phosphorus, dissolved 

Fecal coliform col/1 

Fecal streptococci col/1 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

mg/L 

mg/L

mg/L

mg/L

mg/L 

mg/L 

mg/L

mg/L

mg/L

mg/L 

mg/L 

mg/L 

ug/L 

ug/L

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L

mg/L 

LOO ml 

.00 ml - 

mg/L

mg/L 

units 

units

74

35 

1 

35

25

25

18 

7 

16

37

25

18 

2 

18 

6 

15

14 

23 

23 

1 

1 

37

13 

23

37

37 

58

7

660

452

250

67

21

36 

16 

278

117

9.1

1.3 

46 

140 

790 

100

1.2 

1.4 

6.1

0.49

0.19 

1,500

12.7

5.2 

8.5 

26

Min 
imum

340

312

160

39

14

23 

10 

196

19

3.6

1.0 

42 

0 

17 

0

0.01 

0.00 

0.00

0.03

0.00 

0

6.2

0.7 

7.7 

3

Mean

529

365 

358 

208

53

17

28 

13 

242

72

6.4

1.2 

44 

90 

386 

31

0.56 

0.59 

2.6 

0.08 

0.82 

0.15

0.07

9.9

1.9

8.2 

10

Median

532

360

213

54

17

29

240

71

6.0

1.2

94

27

0.44 

0.43

0.13

0.04 

120

10.0

1.8 

8.2

Standard 
devi 
ation

58

36

21

7.0

1.9

3.4 

1.9 

20

21

1.4

0.08

29 

333 - 

33

0.41 

0.48 

2.1 -

0.10

0.06

1.9

1.0 

0.2 

9

Ninetieth 
percent - 

ile

600

410

235

61

20

34

260

100

8.5

1.4

120

88

1.2 

1.2

0.30

0.15 

740

12.3

2.7 

8.4

Tenth 
perc ent 

ile

462

320

180

42

15

24

216

50

6.8

1.1

60

0

0.02 

0.04

0.05

0.01 

14

7.6

1.3 

8.0
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REPUBLICAN RIVER BASIN 

06824500 Republican River at Benkelman, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- _ _ Standard, .. Percentlation . , error of..... explained ^. _coeffi- r . estimate ««4. variance , ...cient (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N

35 RDS = 0.724(SpC) - 17.646 0.86 74 18

35

25

25

18

16

37

25

TH = 0

Ca = 0

Mg = 0

Na = 0

HC0 3 =

so4 =

Cl = 0

.3 28 (SpC)

.95 (SpC) -

.038 (SpC)

.018 (SpC)

+ 34.180

2.683

- 2.716

+ 19.019

-0.173 (SpC) +334. 600

0.373 (SpC)

.017 (SpC)

- 125.910

- 2.779

.66

.60

.87

*.18

*-.31

.77

.53

43

36

76

3.3

9.8

59

28

16

5.7

1.0

3.5

19

13

1.2

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge
r** 3/c^   .  . Correlation , . , Regression equation coefficient exPlainedmeasure-       

ments Maximum Minimum

Standard error 
of estimate

variance Log units Percent

74 220 0.78 SpC = 518 Q
0.00368

*0.04 0.16 0.050 10

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.
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REPUBLICAN RIVER BASIN 

06829500 Republican River at Trenton, Nebr.

Location.--Lat 40°10'00", long 101'02'40", in SE% sec. 4, T.2 N., R.33 W., Hitchcock County, at 
gaging station 300 ft upstream from Elm Creek, 0.9 mi downstream from centerline of spillway 
of Trenton Dam, and 1.5 mi southwest of Trenton.

Drainage area.--8,620 mi2 , approximately, of which about 3,940 mi2 contributes directly to surface 
runoff.

Period of record.-- Water years 1967 to current year.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure

ments

Specific conductance umho/on

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N03 , dissolved

Ammonia N, total 

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L

mg/L

mg/L -
mg/L - 

mg/L

mg/L

Phosphorus, dissolved mg/L

Fecal coliform col/100 ml - 

Fecal streptococci col/100 ml -

Oxygen, dissolved

Biochemical oxygen demand
(5-day)

pH pH

Color Co - Pt

mg/L

mg/L -

units

units

240

141

149

149

150

149

77

74

159

150

154

140

148

50

134

3

12

3

3

3

15

87

239

20

Max-

970

504

499

308

94

27

69

23

360

120

19

1.8

96

830

600

36

1.2

0.17

0.69

0.28

0.28

16.0

8.8

32

Min 
imum

260

232

215

145

30

9.0

U

3.6

158

18

1.0

0.4

4.1

90

0

7

0.02

0.02

0.38

0.06

0.00

4.3

7.2

0

Standard Ninetieth Tenth 
Mean Median devi- percent- percent -

561 ----

378 ----

372 ----

205 ----

56 ----

16 ----

36 ----

11 ----

248 ----

68

7.8 ----

1.1 ----

49   -

214 ----

103 ----

26 ---

0.44   -

0.08 ----

0.58 ----

0.15 ----

0.04   -

10.6 ----

8.0 ----

8 ----

ation lie lie
____ 99 _________________

.... 56 .-.......---.....

.... 61 -----------------

_.-. 31 --.-.--.------..-

---- 9.7 ----------------

---. 4.0 -----------------

--.- u ----------------

.... 5.0 ---------------

.... 35 .................

.... 22 --------------

0 7

17 ..---.-.----

____ I?? _________________-L ££.

..-. 16 ---------------

0 70

---. o.08 -------------

0 1 Q

---- 0.12 ----------------

---- 0.07 -----------------

---- 2.8

.... o.4 ----------------

---- 7.4 ----------------
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REPUBLICAN RIVER BASIN 

06829500 Republican River at Trenton, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Q)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

No. of 
measure 
ments

140

148

1 AQ

149

148

~J tL

73

1 CQ

149

153

147

Regression equation

RDS = 0.675(SpC) + 20.387

SDS = 0.695 (SpC) - 0.680

TH = 0.290 (SpC) + 49.614

Ca = 0.064 (SpC) + 22.076

Mg = 0.036(SpC) - 3.422

Na = 0.094 (SpC) - 16.703

K = 0.011 (SpC) + 5.270

HC0 3=0.270(SpC) + 103.129

SO. = 0.244 (SpC) - 63.092

Cl = 0.025(SpC)- 5.821

Si = 0.066 (SpC) + 13.513

Corre 
lation 
coeffi 
cient

O QQ

.91

.74

.53

.71 

.70

Jf IT

.61

.89

.62

.31

Percent 
explained 
variance

7Q

87

55

7S

51

49

3.0

37

79

9.6

Standard 
error of 
estimate 
(mg/L)

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge

measure-   ^- '-^-  
ments Maximum Minimum

Regression equation
_, . .. Percent Correlation . . , ...... . explainedcoefficient .variance

Standard error 
of estimate

Log units Percent

239 3,150 0.68 SpC = 635 Q
-0.03532 -0.47 22
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REPUBLICAN RIVER BASIN 

06838700 Republican River above Medicine Creek, at Cambridge, Nebr.

Location (revised).--At bridge on State Highway 47, 2 mi upstream from gaging station at Cambridge, 
Furnas County, 1.5 mi upstream from Medicine Creek, and 3.3 mi upstream from Cambridge 
diversion dam.

Drainage area.--15,200 mi 2 , approximately.

Period of record.-- December 1950 to September 1956.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/on

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved 

Nitrite + nitrate as N,
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Amnonia N, total

Organic N, total 

Phosphorus , total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L
ug/L - 

mg/L

mg/L
mg/L ' 

mg/L
mg/L ' 

mg/L

Phosphorus, dissolved mg/L ~ 

Fecal coliform col/100 ml '

Fecal streptococci col/]"" " ' 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

LUU mi 

mg/L
mg/L ' 

units

units

141

141

65

144

84

84

144

65

141

143

84

65

65

81

62

84

141

38

Max 
imum

658

444

440

272

82

22

45

18

355

78

13

1.2

62

220

140

1.7

8.5

20

Min 
imum

287

190

182

113

34

6.8

7.0

8.4

158

3.0

1.0

0.4

24

0

0

0.09

7.1

3

Standard Ninetieth Tenth 
Mean Median devi- percent- percent - 

ation ile ile

500 ----

337 ----

333 ----

194 ----

54 ----

15 ---

27 ---

14 ____

255 ----

42 ----

8.2 ---

0.8 ---

43 ----

99    

32 ---

0.79 ---

7.8 ----

9 ----

_-.- 86 -----------------

___. 60 ---------------

---. 35 -----------------

8 7

____ 4.0 ---------------

8 f)

1 O

.... 41 _________________

---. 16 ----------------

2 0

--.. o.2 ----------------

.,Q

--__ 34 ___--____-__-____

---- 0.36 ----------------

-_-_ o.3 --------- ---   -

-_-. 4.6 -----------------
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REPUBLICAN RIVER BASIN 

06838700 Republican River above Medicine Creek, at Cambridge, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

Cmg/L)

Dissolved solids, residue (Rl 

Dissolved solids, sum (SDS) 

Hardness as CaC0 3 (TH) 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Bicarbonate (HC0 3 ) 

Sulfate (S04) 

Chloride (Cl) 

Silica (Si) 

Nitrite + Nitrate as N (N02 -l

Results of regression

No. of Water discharge
measure-- (" / s)

ments Maximum Minimum

140 3,150 0.74

No. of 
measure- Regression equation
ments

DS) 140 

64 

140 

80 

80 

140 

61 

140 

139 

80 

64 

*) 3) -----

RDS = 0.696 (SpC) - 11.052 

SDS = 0.692(SpC) - 12.058 

TO = 0.377 (SpC) + 4.246 

Ca = 0.077 (SpC) + 14.358 

Mg = 0.043 (SpC) - 6.634 

Na = 0.082(SpC) - 13.781 

K = 0.006 (SpC) + 11.174 

HC0 3=0.451(SpC) + 29.852 

S04 = 0.147 (SpC) - 32.309 

Q = 0.029(SpC) - 6.452 

Si = 0.076 (SpC) + 4.585

Corre 
lation 
coeffi 
cient

0.98 

.99 

.94 

.82 

.90 

.90 

.27 

.94 

.83 

.88 

.70

analyses relating specific conductance to water

Regression

SpC = 594 Q

  ,  . Percent .. Correlation . . , equation coefficient explained
variance

-0.03808 _ Q>32 10

Percent 
explained 
variance

97 

98 

89 

67 

80 

81 

7.5 

89 

69 

78 

49

discharge

Standard 
error of 
estimate 
(mg/L)

(0)

Standard error 
of estimate

Log units Percent
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REPUBLICAN RIVER BASIN 

06844500 Republican River near Orleans, Nebr.

Location.--Lat 40°07'53", long 99°30'08", in NEkNEh sec. 19, T.2 N., R.19 W., Harlan County 
Hydrologic Unit 10250009, on right bank 18 ft downstream from bridge on State Highway 89, 
200 ft downstream from Burlington Northern, Inc., bridge, 2 mi west of Orleans, 2.8 mi 
upstream from Sappa Creek, and 23 mi upstream from Harlan County Dam.

Drainage area.--15,640 mi 2 , approximately, of which about 8,910 mi 2 contributes directly to surface 
runoff.

Period of record.--Water year 1969 to current year.

Statistical data for selected chemical constituents

No. of ,, Max- 
Constituent Units measure- imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 
mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

PH pH

Color Co - Pt

mg/L 

units

units

243

61

49

72

51

51

26

26

72

61

95

49

48

47

43

21

30 

3

56

59

58

54 

42 

50 

183

54 

240

25

900

497

552

340

91

27

52

20

404

94

28

1.0

50

300

1,800

80

2.3 

1.1

1.8

8.9

2.7

0.36 

200,000 

55,400 

14.3

25.0 

8.8

65

Min 
imum

130

168

192

120

32

4.6

13

13

176

10

1.1

0.3

18

30

10

0

0.00 

0.01

0.00

0.00

0.19

0.03 

25 

69 

4.6

0.3 

7.1

3

Mean

569

380

366

212

59

17

37

16

274

52

14

0.8

37

148

98

23

1.1

0.38

0.16

1.3

0.45

0.17

9.8

6.6

8.0

18

Standard Ninetieth 
Median devi- percent - 

at ion ile

584

391

374

218

59

18

36

17

277

52

15

0.8

38

140

39

12

1.1

0.11

0.97

0.32

0.18 

710 

510 

9.8

5.0 

8.1

20

132

78

84

42

12

5.1

8.8

2.1

46

18

6.3

0.2

7.3

67

276

24

0.79

0.25

1.6

0.46

0.07

2.0

5.8 

0.3

13

719

456

475

259

72

22

50

19

330

76

23

1.0

46

250

140

59

2.2

0.29

2.0

0.60

0.26 

- 11,000 

- 5,200 

12.6

15.0 

8.4

30

Tenth 
percent - 

ile

383

255

230

148

43

8.8

28

13

207

25

6.5

0.5

26

77

23

0

0.01

0.02

0.33

0.22

0.08 

84 

144

7.2

1.7 

7.6

6
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REPUBLICAN RIVER BASIN 

06844500 Republican River near Orleans, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

No. of 
measure- Regression equation 
ments

Dissolved solids, residue (RDS) 61 RDS = 0.543(SpC) + 70.170

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3)

Sulfate (SO )

Chloride (Cl)

Silica (Si)

48 SDS = 0.562 (SpC) + 52.322

72 TH = 0,327(SpC) + 35.075

51 Ca = 0.073 (SpC) + 18.649

51 Mg = 0.033 (SpC) - 1.623

26 Na = 0.055(SpC) + 2.991

26 K = 0.007 (SpC) + 11.787

72 HC0 3= 0.361 (SpC) + 77.512

61 SO = 0.127 (SpC) - 17.834

95 Cl = 0.038 (SpC) - 7.950

48 Si = 0.027 (SpC) + 21.740

Nitrite + Nitrate as N (N0 2 -N0 3 ) 30 N02 +N0 3=0.006(SpC)-2.778

Results of regression

No of Water discharge

ments Maximum Minimum

241 13,100 7.8

analyses relating specific conductance

Corre 
lation 
coeffi 
cient

0.93

.94

.93

.86

.87

.85

.46

.93

.87

.80

.51

.44

to water

_ .  . Percent Correlation . . , Regression equation coefficient exPlained 
variance

SpC - 791 Of 0 ' 07212 -0.27 7.1

Percent Standar* 
. . , error of explained .. ^ . estimate variance ., /T , (mg/L)

86

89

97

73

76

72

21

86

75

64

26

20

discharge (Q)

29

28

15

6.0

2.5

4.8

1.9

17

9.2

3.8

6.3

0.72

Standard error 
of estimate

Log units

0.118

Percent

28
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REPUBLICAN RIVER BASIN 

06853000 Republican River near Guide Rock, Nebr.

location.--Lat 40°04'05", long 98°22'25", in SW%NE% sec. 7, T.I N., R.9 W., Webster County,
Hydrologic Unit 10250016, on left bank 300 ft upstream from Willow Creek, 0.2 mi downstream 
from Courtland diversion dam, and 2 mi southwest of Guide Rock.

Drainage area.--22,040 mi 2 , approximately, of which about 14,550 mi 2 contributes directly to 
surface runoff.

Period of record.--Water year 1962 to current year.

Statistical data for selected chemical constituents

N°. of .. Max- 
Constituent Units measure- . 

imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

233

206

116

188

188

188

188

187

188

188

225

189

188

183

64

60

27 

47

55

55

102

47 

38 

46 

52

52 

228

19

840

554

548

370

110

20

44

18

346

130

27

0.7

39

300

440

120

1.4 

4.1

0.49

6.3

1.3

0.35 

180,000 

29,000 

14.5

46.0 

9.0

70

Min 
imum

228

172

163

91

28

4.6

7.1

7.5

114

20

6.8

0.2

2.7

0

0

0

0.23 

0.05

0.00

0.22

0.09

0.03 

3 

16 

7.0

0.8 

7.1

0

Mean

565

359

370

233

70

14

25

12

256

62

16

0.4

20

123

86

18

0.78 

0.68

0.10

0.84

0.24

0.15

10.2

4.2 

7.9

15

Median

567

360

373

233

70

15

25

13

259

58

17

0.4

21

120

61

0

0.69 

0.57

0.08

0.57

0.21

0.13 

456 

370 

9.8

3.0 

8.0

8

Standard Ninetieth 
devi- percent - 
ation ile

99

63

63

45

15

3.0

5.6

2.3

36

20

4.1

0.1

7.8

53

96

28

0.37 

0.58

0.10

0.98

0.16

0.07

2.2

6.4 

0.3

16

665

428

433

278

87

19

33

16

288

87

22

0.6

31

190

162

70

1.3 

1.1

0.19

1.2

0.31

0.25 

11,400 

2,700 

13.0

5.1

8.3

35

Tenth 
percent - 

ile

462

277

293

183

50

11

20

9.3

210

40

11

0.3

11

55

11

0

0.33 

0.21

0.01

0.33

0.15

0.08 

9 

43 

7.6

1.1

7.6

V -
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REPUBLICAN RIVER BASIN 

06853000 Republican River near Guide Rock, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids,

Dissolved solids,

Hardness as CaC03

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04)

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate

* Not significant 
to predict the

Results of

Corre-
No - o£ . . lation measure- Regression equation coe££i_
ments cient

residue (RDS) 207 RDS = 0.610 (SpC) + 18.679 0.92

sum (SDS) 116 SDS = 0.593 (SpC) + 24.760 .92

(TH) 189 TH = 0.422 (SpC) - 0.044 .90

189 Ca = 0.131 (SpC) - 2.751 .84

189 Mg = 0.022(SpC) + 2.104 .72

189 Na = 0.043 (SpC) +0.978 .74

188 K = -O.OOS(SpC) + 15.182 -.21

189 HC0 3 =0.321 (SpC) + 78.410 .85

189 S04 = 0.183(SpC) - 39.697 .87

226 Cl = 0.031(SpC) - 1.301 .74

189 Si = 0.044(SpC) - 3.784 .54

as N (N0 2 -N3 3 ) 27 N0 2 -N3 3 =0.0001(SpC)+0.712 *.03

Percent Standard
explained er  o£ 

estimate variance , /T ,. 
(mg/L)

85 24

85 25

82 19

71 8.0

51 2.1

54 3.8

4.6 2.2

72 19

76 10

56 2.8

29 6.6

0.11 0.38

at the 95 percent confidence level; the regression equation should not be used 
concentration of the dependent variable.

regression analyses relating specific conductance to water

No. of Watey discharge percent
1 it /S) CjO T*T*6x 3. t TOT1measure     ̂    ' L ___ Regression equation .... . ^ explained

mori1. c ,, >    coefficient v . ments Maximum Minimum variance

234 2,760 0.40 SpC = 700 Q-°-°4666 -°' 31 9 ' 8

discharge (Q)

Standard error 
of estimate

Log units Percent

0.082 19

Statistical Data by Basin 217



REPUBLICAN RIVER BASIN 

06853400 Republican River at Superior, Nebr.

Location.--Lat 40°01 I 01", long 98 0 05'15", in SEkSEk sec. 27, T.I N., R.7 W., Nuckolls County,
at bridge on State Highway 14 

Drainage area. --22, 300 mi 2 .

about 1 mi west of Superior.

Period of record. --July 1969 to September 1970.

Statistical data for selected chemical constituents

No. of Max- 
Constituent Units measure- . imum ments

Specific conductance umho/cm

Dissolved solids, residue 

Dissolved solids, sum 

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved 

Potassium, dissolved 

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved 

Silica, dissolved 

Boron, dissolved 

Iron, dissolved 

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus, total

Phosphorus, dissolved 

Fecal col i form col/] 

Fecal streptococci col/1 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

mg/L 

mg/L

mg/L

mg/L

mg/L 

mg/L 

mg/L

mg/L

mg/L

mg/L 

mg/L 

mg/L 

ug/L 

ug/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L

mg/L 

LOO ml 

LOO ml - 

mg/L

mg/L 

units

units

45

20 

3 

23

10

10

15 

8 

17

23

10

15 

4 

15 

6 

13 

8 

14 

14 

2 

3 

23

17 

10

22

23 

39

10

659

458 

379 

280

86

18

38 

17 

300

82

19

0.7 

33 

200 

285 

372 

1.5 

1.3 

5.8 

0.21 

3.5 

2.2

0.37 

9,300

13.1

11.8 

8.4

150

Min 
imum

220

190 

150

87

25

5.9

6.4 

8.2 

114

9.2

5.1

0.3 

9.4 

40 

19 

10 

0.04 

0.00 

0.10 

0.20 

0.71 

0.17

0.10 

100

5.7

0.2

7.5

2

Mean

511

344 

275 

211

66

14

24 

13 

233

57

15

0.6 

16 

87 

96 

64 

0.63 

0.63 

2.8 

0.20 

1.7 

0.49

0.20

9.7

3.2 

8.0

41

Standard 
Median devi 

ation

527

347

223

76

16

26

240

60

18

0.6

80

40

0.73

0.33

0.17 

470 -

10.0

2.1 

8.0

23

113

71 

116 

49

19

3.4

9.1 

2.8 

54

20

5.0

0.1 

11 

42 

97 

98 

0.56 

0.37 

1.7 

0.01 

1.5 

0.48

0.08

2.2

2.7 

0.3

49

Ninetieth 
percent - 

ile

620

420

270

85

17

33

283

78

19

0.7

130

140

1.0

1.2

0.30 

9,000

12.5

7.1 

8.4

106

Tenth 
perc ent 

ile

280

260

140

46

11

10

131

23

7.0

0.4

43

15

0.10

0.15

0.11 

130

6.7

1.1

7.6

2
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REPUBLICAN RIVER BASIN 

06853400 Republican River at Superior, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- 

(mg/L) ments

Dissolved solids, residue (RDS) 20

Dissolved solids, sum (SDS) ------- 

Hardness as CaC0 3 (TH) 23

Calcium (Ca) -------

Magnesium (Mg) ------- 

Sodium (Na) 15

Potassium (K) ------- 

Bicarbonate (HC0 3 ) 17 

Sulfate (S04) 23

Chloride (Cl) -------

Silica (Si) ------

Nitrite + Nitrate as N (N0 2 -N0 3 ) -------

Corre- 

Regression equation 

cient

RDS = 0.624(SpC) + 22.193 0.97

TH = 0.377(SpC) + 19.713 .92

Na = O.OSl(SpC) - 2.880 .79

HC0 3=0.488(SpC) - 6.349 .94 

SO. = 0.152(SpC)-20.485 .92

Results of regression analyses relating specific conductance to water

M ,. Water discharge 
(ft 3/s)

ments Maximum Minimum

45 1,650 25 SpC = 1,169

., . .. Percent Correlation n . , equatxon coef£icient explained
variance

Q-°- 15264 -0.59 35

Percent 
explained 
variance

95

84

62

89

84

discharge

Standard 
error of 
estimate 
(mg/L)

17

20

5.8

18

7.9

(Q)

Standard error 
of estimate

Log units

0.097

Percent

22
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Big Blue River Basin

The Big Blue River basin is in southeast Nebraska, 
and the Big Blue River flows out of the State south of 
Barneston.

The upper part of the basin lies in an area of loess 
plains overlying Pleistocene sands and gravels deposited 
as a result of glaciation. This part of the basin is very 
level. The glaciated lower part of the basin is more roll 
ing. It is characterized by loess deposits overlying glacial 
drift or soils developed on glacial drift.

Irrigation with ground water is highly developed 
in that part of the basin underlain by Pleistocene sand 
and gravel. In the glaciated area, it is developed only 
where buried Pleistocene channels exist. There are no 
major diversions of surface water for irrigation in the 
basin, but there are some private diversions for irriga 
tion of individual property.

Descriptive statistics were determined for the 
quality of water at nine surface sampling sites (fig. 13). 
Of these, five are on the main stem of the Big Blue River 
and two are on the West Fork Big Blue River. The other 
sites are on Lincoln Creek and Turkey Creek, major 
tributaries entering the Big Blue River from the west. 
Mean specific conductances in the Big Blue River basin 
range from 366 umho/cm at Surprise, in the upper end 
of the basin, to 622 umho/cm below Beatrice. Several of 
the sites including those below Seward, near Crete, 
below Beatrice on the Big Blue River, and below 
Hastings on the West Fork Big Blue River are located 
immediately below the sewage outfall of their respective 
communities. Calcium is the principal cation and bicar 
bonate the principal anion for each station.

The station at West Fork Big Blue River below 
Hastings is just below the Hastings sewage-plant out 
fall. During dry weather, effluent constitutes most of 
the flow. Mean concentrations of 6.3 mg/L for nitrite 
plus nitrate and of 5.5 mg/L for total phosphorus are 
the highest for those constituents at all stations included 
in this study. Mean concentrations of chloride and BOD 
also are high at this site as are the median concentra 
tions of fecal coliform and fecal streptococcal bacteria.

The West Fork Big Blue River flows through a 
rural environment from Hastings to its mouth. A com 
parison of means or medians for several constituents 
(table 5) for West Fork Big Blue River at Hastings and 
near Dorchester, about 10 mi upstream from the mouth, 
indicates the effects of dilution from ground-water 
seepage and overland runoff on the quality of stream- 
flow.

Fecal coliform and fecal streptococcal bacteria 
medians, and BOD, nitrite plus nitrate, organic

Table 5. Comparison of mean and median concentrations of 
several constituents to show the effects of dilution from 
ground-water seepage and overland runoff on the quality 
of streamflow in the West Fork Big Blue River

Constituent

Mean specific conductance, 
umho/cm          -

Mean chloride, mg/L     -
Mean nitrite plus nitrate,

TYICT/T _______ _____

Mean total phosphorus, 
mg/L ~     -     -  

Mean biochemical oxygen 
demand, mg/L       -

Median fecal coliform, 
col/ 100 ml    -----     

Median fecal streptococci, 
col/ 100 ml            -

West Fork

Below Hastings

592 
41

6.3 

5.5 

14.6 

75,700 

3,320

Big Blue River

Near Dorchester

439 
16

1.6 

.91 

4.8 

610 

1,000

nitrogen, and total phosphorus means for the stations 
below Seward, near Crete, and below Beatrice all reflect 
the proximity to the sewage outfalls of their respective 
communities.

Turkey Creek near Wilber represents a special 
situation. Although calcium and bicarbonate are the 
predominate cation and anion, respectively, most of the 
time, an examination of the data indicates that sodium 
and chloride usually are the predominant cation and 
anion under low-flow conditions. During dry weather, 
flow is maintained in Turkey Creek by a small amount 
of ground-water discharge. Migration of ground water 
through highly saline deposits of the Cretaceous Dakota 
Formation upward into Pleistocene deposits and then 
into the stream accounts for the change in predominate 
ions in Turkey Creek under low-flow conditions.

Regression data for all nine stations show that 
correlation between specific conductance and principal 
cations, excluding potassium, and between specific con 
ductance and bicarbonate is above 0.9 for all stations 
except West Fork Big Blue River below Hastings and 
Turkey Creek near Wilber. The large ratio of sewage- 
plant effluent to total streamflow affects ion ratios in 
such a way as to reduce correlation coefficients at the 
Hastings station. Seepage of saline water into Turkey 
Creek during periods of low discharge affects ion ratios 
with much the same result.
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BIG BLUE RIVER BASIN 

06879900 Big Blue River at Surprise, Nebr.

Location.--Lat 41°06'05", long 97°18'35 11 , in NV&NVfe sec. 15, T.13 N., R.I E., Butler County, at
gaging station 50 ft

Drainage area. --34 5 mi 2 .

downstream from bridge on county road at south edge of Surprise.

Period of record. --December 1950 to September 1956.

Statistical data for selected chemical constituents

Constituent Units

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

Manganese, dissolved ug/L

Nitrite + nitrate as N, mg/L 
dissolved 

Nitrate as N, dissolved mg/L

Nitrate as N0 3 , dissolved mg/L 

Ammonia N, total mg/L 

Organic N, total mg/L 

Phosphorus, total mg/L 

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand mg/L 
(5-day) 

pH pH units

Color Co - Pt units

No. of 
measure 
ments

77

59

32

59

59

59

59

59

59

59

59

59

58

59

45

29

22 

59

14

59

28

Max 
imum

738

411

386

284

69

42

50

29

358

59

63

0.6

30

160

620

1,600

6.0

27

1.3

8.4

200

Min 
imum

47

40

78

12

3.5

0.9

0.6

4.9

14

5.0

0.9

0.2

0.6

10

0

20

0.20 

0.40

0.04

6.3

2

Mean

366

225

220

122

32

10

16

16

162

18

14

0.3

15

55

180

412

1.7 

5.6

0.36

7.5

32

Median

343

207

210

113

31

8.8

14

16

147

16

11

0.3

14

50

93

330

1.2

0.23

7.7

16

Standard 
devi 
ation

178

96

82

71

18

7.0

11

4.8

97

9.9

12

0.1

6.5

27

170

366

1.4 

5.1

0.34

0.5

40

Ninetieth 
percent - 

ile

628

360

320

220

58

18

33

22

310

30

27

0.5

23

87

431

840

3.6

0.80

8.2

79

Tenth 
perc ent 

ile

120

100

115

25

6.7

2.2

1.8

9.3

37

6.9

2.4

0.3

6.8

28

21

75

0.52

0.08

6.7

5
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BIG BLUE RIVER BASIN 

06879900 Big Blue River at Surprise, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Ma)

Potassium (K)

Bicarbonate (HC0 3)

Sulfate (S04 )

Chloride (d)

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -N0 3 ) -

59

32

59

59

59

59

59

59

59

59

58

RDS =

SDS =

TH =

Ca =

Mg =

Na =

K = 0

HC0 3 =

SO =«J4
a =

Si =

0.531 (SpC)

0.551 (SpC)

0.399 (SpC)

0.1 01 (SpC)

0.036(SpC)

0.061 (SpC)

.009 (SpC) +

0.543 (SpC)

0.039 (SpC)

0.044 (SpC)

0.003 (SpC)

+ 45.790

+ 23.337

- 13.089

- 1.846

- 2.083

- 4.656

13.154

- 21.146

+ 4.714

- 1.300

+ 13.549

Corre 
lation 
coeffi 
cient

0.97

.99

.98

.96

.90

.94

.33

.98

.69

.68

*.08

Percent 
explained 
variance

94

99

95

92

81

88

11

95

48

46

0.71

Standard 
error of 
estimate 
(mg/L)

23

9.4

16

5.3

3.1

4.1

4.6

21

7.2

8.5

6.6

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No Of Water discharge 
(ftVs)measure 

ments Maximum Minimum
Regression equation

_ . .. Percent Correlation . . ,coefficient e*Plained 
variance

Standard error 
of estimate

Log units Percent

75 3,390 0.02 SpC = 354 Q
-0.18916

-0.79 62 0.173 41
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BIG BLUE RIVER BASIN 

06880000 Lincoln Creek near Seward, Nebr.

Location.--Lat 40°54'57", long 97°08'43", in WMEk sec. 24, T.ll N., R.2 E., Seward County,
Hydrologic Unit 10270201, on left bank 20 ft downstream from county road bridge, 2 mi west 
of Seward, and 2.5 mi upstream from mouth.

Drainage area. --446 mi2 .

Period of record. --Water years 1963-70,

Statistical data

1973 to current year, 

for selected chemical constituents

No. of >fex _
Constituent Units measure - 

imum 
ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5 -day) 

pH PH

Color Co - Pt

mg/L 

units

units

159

136

55

119

119

119

119

119

119

119

154

120

119

119

97

75

28 

25

55

55

56

63 

43 

52 

55

53 

161

65

646

425

386

270

80

22

33

17

366

76

17

2.0

40

150

630

1,000

2.9 

6.5

1.6

5.6

1.9

0.93 

26,000 

50,000 

17.4

26.0 

8.6

900

Min 
imum

51

52

73

13

3.9

0.6

0.6

4.3

0

4.8

1.2

0.1

5.3

10

0

0

0.03 

0.00

0.00

0.10

0.20

0.11 

3 

6 

4.6

1.0 

3.9

1

Mean

432

278

287

168

50

10

20

9.8

224

25

6.2

0.4

25

48

90

263

1.3 

1.6

0.21

1.3

0.60

0.38

9.9

4.8 

7.6

45

Standard 
Median devi 

ation

505

320

309

202

61

12

24

9.3

268

27

6.0

0.3

28

41

44

205

1.3 

1.3

0.10

0.87

0.56

0.37 

350 

590 

9.2

3.6

7.8

10

159

94

81

77

24

4.7

9.2

2.8

106

11

2.8

0.2

8.7

22

112

198

0.61 

1.6

0.34

1.0

0.32

0.15

3.3

4.1 

0.6

120

Ninetieth 
percent - 

ile

562

361

354

247

73

15

29

14

328

36

9.2

0.5

35

70

244

487

2.2 

2.9

0.73

2.4

0.99

0.54 

2,500 

3,000 

15.0

8.9 

8.2

130

Tenth 
percent - 

ile

125

102

135

27

7.6

1.9

2.5

6.6

32

8.3

3.1

0.2

12

30

14

62

0.60 

0.01

0.02

0.37

0.26

0.20 

20 

26 

6.3

1.8

7.0

2
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BIG BLUE RIVER BASIN 

06880000 Lincoln Creek near Seward, Mebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of
measure- Regression equation 
ments

Percent Standard
explained erT°r ot 

coeffi- r . estimate . . variance , ....
cient___________(mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC03 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Q)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -ND 3 )

138 RDS = 0.557(SpC) + 46.120 0.97 94 23

54 SDS = 0.589(SpC) + 24.564 .98 96 16

119 TH = 0.458(SpC) - 19.598 .99 98 10

119 Ca = 0.139(SpC) - 6.928 .99 98 3.7

119 Mg = 0.027(SpC) - 0.570 .96 93 1.2

119 Na = 0.053(SpC) - 2.052 .97 93 2.4

119 K = -O.OOS(SpC) + 12.913 -.46 21 2.5

119 HC0 3=0.622(SpC) - 30.318 .99 97 17

119 SO. = 0.047(SpC) + 5.797 .73 53 7.5

156 Cl = 0.009(SpC) + 2.243 .52 27 2.4

119 Si = 0.040(SpC) + 9.151 .76 58 5.7

28 N02 -N0 3 = -0.0007(SpC)+1.686 *-.13 1.7 0.62

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

j^ o£ Water discharge
measure-   (ft /s)   

ments Maximum Mininum
Regression equation Correlation 

coefficient

Standard error 
of estimatePercent 

explained 
variance Log units Percent

159 4,510 1.3 SpC = 1,136 Q
-0.36424

-0.92 84 0.106 25
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BIG BLUE RIVER BASIN 

06880520 Big Blue River below Seward, Nebr.

Location.--Lat 40°52'15M , long 97°04'28", in NEfcNEfcMfc sec. 3, T.10 N., R.3 E., Seward County, 
Hydrologic Unit 10270202, at bridge on county road about 2.5 mi southeast of Seward.

Period of record.--Water year 1973 to current year.

Statistical data for selected chemical constituents

No. of ., Max- 
Constituent Units measure- imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 
mg/L - 

mg/L 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

56

35

19

18

18

18

18

18

18

18

53

19

18

18

18

18

28

56

56

56

47 

43 

51 

55

51 

60

19

881

533

562

360

100

27

55

19

401

110

86

0.5

30

120

140

700

3.1

2.1

9.0

2.6

1.0 

36,200 

100,000 

16.8

44.0 

8.7

700

Min 
imum

213

130

145

82

23

5.3

11

8.6

97

22

3.6

0.2

8.7

40

10

0

0.55

0.00

0.28

0.37

0.27 

400 

300 

2.9

1.8 

6.6

4

Mean

605

391

393

248

71

18

37

11

293

70

16

0.3

21

79

44

282

1.6

0.51

1.6

0.92

0.60

8.4

13.2 

7.6

62

Standard 
Median devi 

ation

624

408

397

248

74

18

39

12

310

66

14

0.3

23

78

30

260

1.7

0.38

1.4

0.83

0.53 

- 2,800 - 

- 1,370 - 

7.6

12.0 

7.6

20

164

105

106

74

21

5.5

11

2.4

85

25

12

0.1

6.1

23

36

205

0.57

0.48

1.3

0.43

0.20

3.6

9.6 

0.4

156

Ninetieth 
perc ent 

ile

776

500

510

350

97

26

49

14

390

93

24

0.4

29

113

110

650

2.3

1.1

2.7

1.4

0.90 

- 14,000 

- 5,230 

14.3

21.3 

8.0

100

Tenth 
per cent - 

ile

280

200

160

86

24

6.9

16

8.9

108

31

7.6

0.3

9.8

50

10

80

0.73

0.02

0.70

0.55

0.36 

595 

570 

4.1

4.8

7.2

5
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BIG BLUE RIVER BASIN 

06880520 Big Blue River below Seward, Nebr. Continued

Results o£ regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Percent Standarf

explained er r f coeffi- v . estimate. . variance 
cient __ (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC03 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

35

18

18

18

18

18

18

18

18

53

18

28

RDS

SDS

TH

Ca

Mg

Na

K =

HCO

so4

Cl

Si

N02

=

=

= 0

= 0

= 0

= 0

-0

3=0

=

= 0

= 0

-NO

0.650 (SpC)

0.635 (SpC)

.43 5 (SpC)

.124 (SpC)

.031 (SpC)

.062 (SpC)

.005 (SpC)

.496(SpC)

0.128 (SpC)

.021 (SpC)

.022 (SpC)

- 0

- 8

- 27

- 7.

- 2.

- 1.

+ 14

- 20

.502

.043

.448

609

349

555

.337

.610

0.96

.98

.99

.99

.97

.96

*-.34

.99

- 11.156 .88

+ 2.

+ 7.

732

356

3=0.0003(SpC)+1.437

.29

.62

*.08

93

97

98

98

94

92

11

98

77

83

38

0.60

29

19

10

2.9

1.4

3.2

2.4

13

12

12

4.9

0.58

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (0)

No. of Water discharge
measure- (^ ' s)
ments Maximum Minimum

Regression equation Correlation 
coefficient

Standard error 
of estimatePercent 

explained 
variance Log units Percent

56 650 5.9 SpC = 1,094 Q
-0.18452

-0.59 35 0.122 28
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BIG BLUE RIVER BASIN 

06880556 West Fork Big Blue River below Hastings, Nebr.

Location.--Lat 40°36'09", long 98°20'02", in MfcNIftSUft sec. 3, T.7 N. R.9 W., Adams County,
Hydrologic Unit 10270203, at bridge on county road 1.4 mi north of U.S. Highway 6 and about 
1.5 mi northeast of Hastings.

Period of record.--Water year 1973 to current year.

Statistical data for selected chemical constituents

No. of _
Constituent Units measure- iinum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 

Nitrate as N, dissolved 

Nitrate as N03 , dissolved 

Armenia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 
mg/L - 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand

pH pH

Color Co - Pt

mg/L

units

units

60

35

17

17

17

17

17

17

17

17

52

17

17

17

17

17

26

53

51

53

44 

39 

47 

53

54

57

17

980

510

493

190

59

10

88

14

252

82

77

1.6

35

530

400

190

15

8.3

19

11

9.8 

860,000 

60,000 

10.8

48.0

7.9

300

Min 
imum

105

140

72

33

10

2.0

7.9

7.5

50

7.3

3.6

0.3

7.9

50

20

10

0.04

0.01

0.00

0.90

0.25 

3,300 

400 

2.8

3.6

7.1

7

Mean

592

375

349

156

49

8.3

52

11

183

52

41

0.6

26

212

96

48

6.3

2.5

2.1

5.5

4.9

6.8

14.6

7.4

45

Standard 
Median devi 

ation

613

393

330

172

54

8.8

44

11

190

52

41

0.5

28

145

58

32

6.0

2.1

1.4

5.8

5.5 

-75,700 - 

- 3,320 - 

6.9

12.4

7.4

24

188

100

109

38

12

2.0

25

2.1

47

17

20

0.3

6.4

149

95

43

4.1

2.0

2.8

3.0

3.0

1.6

9.0

0.2

71

Ninetieth Tenth 
percent- percent - 

ile ile

810

478

460

186

59

9.9

85

14

230

79

68

1.1

32

450

230

90

12

4.5

3.2

9.1

8.5 

510,000 

30,000 

9.2

27.5

7.7

130

333

210

171

95

28

6.0

16

9.1

106

31

15

0.3

18

60

30

20

1.5

0.20

0.18

1.8

1.4 

6,800 

890 

5.3

7.3

7.2

10

228 A Statistical Analysis of the Quality of Surface Water in Nebraska



BIG BLUE RIVER BASIN 

06880556 West Fork Big Blue River below Hastings, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Corre-
No - o£ . lation measure- Regression equation coeffi_

m** cient

Dissolved solids, residue (RDS) 36 RDS = 0.479(SpC) + 81.862 0.90

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 ) 

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2

17 SDS = 0.536 (SpC) + 33.902 .97

17 TH = 0.156(SpC) + 64.921 .80

17 Ca = O.OSO(SpC) + 20.233 .79

17 Mg = 0.008 (SpC) +3.768 .76

17 Na = 0.120(SpC) - 17.888 .94

17 K = 0.009(SpC) + 6.086 .83

17 HC0 3=0.192(SpC) + 70.456 .80

17 SO = 0.075(SpC) + 8.604 .85 

53 Q = 0.092(SpC) - 14.254 .86

17 Si = 0.030(SpC) + 9.060 .92

-N0 3 ) 26 N0 2 -N0 3=0.017(SpC) - 3.052 .77

Results of regression analyses relating specific conductance to water

No. of Water discharge
maa ci rr»o- ^ ' '

ments Maximum Minimum

60 422 2.5

Correlation Pefent, Regression equation . . explained
variance

SpC = 1,336 Q-°- 33887 .0.73 54

Percent Standarf
explained error of 

estimate variance , /T . 
(mg/L)

81

94

64

62

58

88

68

65

72 

74

85

59

discharge (Q)

44

28

24

7.9

1.3

9.2

1.2

29

9.5 

10

2.5

2.7

Standard error 
of estimate

Log units

0.122

Percent

28
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BIG BLUE RIVER BASIN 

06880800 West Fork Big Blue River near Dorchester, Nebr.

Location.--Lat 40°43'52", long 97°10'38", in SH&S1& sec. 23, T.9 N., R.2 E., Seward County,
Hydrologic Unit 10270203, on right bank 60 ft downstream from bridge on county road, 
6.2 mi northwest of Dorchester, and 19 mi upstream from mouth.

Drainage area. --1,206 mi 2 .

Period of record .- -Water years 1963-70,

Statistical data

1973 to current year, 

for selected chemical constituents

No. of Max- 
Constituent Units measure- . . imum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus , total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 
mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5 -day) 

pH pH

Color Co - Pt

mg/L 

units

units

166

146

62

128

128

128

128

127

129

127

163

128

127

127

98

77

28 

24

57

57

57

63 

44 

52 

51

53 

170

70

701

415

407

260

79

15

50

16

299

63

43

0.6

36

320

660

1,000

2.9 

3.7

1.6

7.3

3.8

1.6 

125,000 

143,000 

15.0

16.0 

8.5

450

Min 
imum

78

71

78

21

6.1

1.5

2.0

4.5

26

7.0

2.0

0.1

4.7

10

0

0

0.28 

0.00

0.00

0.09

0.52

0.15 

5 

25 

5.5

0.8 

6.5

1

Mean

439

286

275

156

47

9.3

24

9.2

192

35

16

0.4

24

61

68

150

1.6 

1.6

0.31

1.4

0.91

0.59

9.4

4.8 

7.6

33

Standard 
Median devi 

ation

504

327

320

198

57

11

27

8.9

231

40

16

0.4

26

55

36

129

1.8 

1.4

0.20

1.2

0.83

0.58 
 - 610 -

 -1,000 - 

8.8

4.1 

7.6

10

156

87

91

67

21

3.6

11

2.2

80

14

7.3

0.1

6.9

33

99

140

0.65 

1.1

0.34

1.2

0.45

0.20

2.2

3.0 

0.4

68

Ninetieth 
percent - 

ile

583

365

356

199

66

13

36

13

264

50

24

0.5

32

85

143

273

2.3 

3.2

0.64

2.2

1.2

0.77 

- 5,800 

- 9,400 

12.3

8.4 

8.1

71

Tenth 
percent - 

ile

137

140

98

35

10

2.8

5.3

6.9

48

10

4.9

0.3

14

31

8

23

0.44 

0.07

0.04

0.33

0.62

0.37 

45 

86 

6.9

1.9

7.0

3
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BIG BLUE RIVER BASIN 

06880800 West Fork Big Blue River near Dorchester, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure- Regression equation

ments

Corre 
lation Percent Standard 

error of... explained 
coeffi- . estimatevariance , ... 
cient__________(mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N02-N0 3 )

146 RDS = 0.544(SpC) + 50.259 0.98 96 17

61 SDS = 0.599(spC) + 14.733 .99 98 12

128 TH = 0.410(SpC) - 15.096 .99 97 11

128 Ca = 0.128(SpC) - 6.124 .98 96 3.9

128 Mg = 0.022(SpC) + 0.122 .97 94 0.9

128 Na = 0.065(SpC) - 3.454 .96 92 3.1

127 K = -0.007(SpC) + 12.085 -.51 26 1.9

129 HC0 3 = 0.497(SpC) - 15.992 .99 97 13

	.95 91 4.2 

163 Cl = 0.038(SpC) - 0.954 .80 64 4.4 

127 Si = 0.032(SpC) + 10.800 .76 57 4.5 

28 N0 2 -N03= -0.001 (SpC) +2. 2 55 *-.29 8.4 0.6

127 SO. = 0.083(SpC) + 0.299

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

\u ~f Water discharge ING . or (f+3/ ~\ 
measure-   -   -   
ments Maximum Minimum

Standard error 
of estimate_ . .. PercentCorrelation , . ,Regression equation coefficient exPlained 

_________________________variance Log units Percent

166 3.400 15 SpC = 3,570 Q
-0.46838

-0.93 87 0.084 19
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BIG BLUE RIVER BASIN 

06881000 Big Blue River near Crete, Nebr.

Location.--Lat 40°35'47", long 96°57'36", in St&SE3* sec. 3, T.7 N., R.4 E., Saline County,
Hydrologic Unit 10270202 on downstream side of right pier of highway bridge, 1.8 mi south 
of Missouri Pacific Railroad station in Crete, 3.3 mi downstream from Walnut Creek, and 
3.6 mi upstream from Squaw Creek.

Drainage area.--2,716 mi 2 .

Period of record.--Water years 1961-63, 1968 to current year.

Statistical data for selected chemical constituents

No. of ., Max- 
Constituent Units measure- . . unum ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 
mg/L - 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/ 100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

PH PH

Color Co - Pt

mg/L 

units

units

81

60

19

39

39

39

39

38

39

39

78

39

39

39

37

33

33

54

54

59

50 

46 

56 

57

56 

81

25

745

468

432

280

84

18

45

16

326

74

36

0.8

33

130

310

460

3.4

1.4

17

5.9

0.91 

345,000 

145,000 

15.0

35.0 

8.4

500

Min 
imum

65

54

79

17

5.0

1.0

2.2

7.0

28

1.0

0.0

0.2

7.7

10

0

0

0.00

0.01

0.20

0.56

0.21 

10 

36 

0.0

1.9 

6.2

0

Mean

461

320

245

139

42

8.3

20

9.7

165

34

15

0.4

18

58

79

102

1.6

0.44

2.1

1.1

0.50

8.9

11.8 

7.5

152

Standard 
Median devi 

ation

520

343

250

140

45

8.3

17

9.6

170

34

15

0.3

20

58

56

30

1.7

0.36

1.4

0.77

0.52 

- 6,800 

- 2,900 

8.4

10.4 

7.6

38

192

101

131

84

26

5.1

12

1.7

99

19

9.6

0.1

6.9

24

70

128

0.76

0.34

3.1

0.93

0.13

2.6

6.6 

0.4

188

Ninetieth 
percent- 

ile

656

420

400

252

78

15

36

12

295

60

26

0.5

28

87

170

250

2.5

0.86

3.0

1.6

0.64 

- 81,000 

- 43,000 

12.3

21.0 

8.0

450

Tenth 
percent - 

ile

152

170

96

33

9.8

1.4

4.0

7.5

43

11

4.4

0.3

9.2

33

13

0

0.55

0.07

0.49

0.69

0.34 

120 

148 

6.4

3.8 

6.9

5
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BIG BLUE RIVER BASIN 

06881000 Big Blue River near Crete, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of 
measure 
ments

Regression equation

Corre- Standard, .. Percentlation n . error of... explained
coeffi- . estimate
cient variance (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (N0 2 -N0 3 )

60 RDS = 0.535(SpC) + 57.424 0.92 85 39

19 SDS = 0.588(SpC) + 14.242 .99 99 15

39 TH = 0.422(SpC) - 16.319 .99 98 10

39 Ca = 0.129(SpC) - 5.411 .99 98 3.5

39 Mg = 0.025(SpC) - 0.739 .96 92 1.4

39 Na = 0.061(SpC) - 2.580 .98 95 2.7

38 K = -0.002(SpC) + 10.376 *-.21 4.6 1.7

39 HC0 3 =0.495(SpC) - 17.069 .99 97 16

39 SO = 0.093(SpC) - 0.040 .96 92 5.6

78 Q = 0.034(SpC) - 0.648 .81 65 4.7

39 Si = 0.030(SpC) + 7.432 .85 73 3.6

32 N0 2 -N0 3 = -0.001(SpC)+2.321 -.37 13 0.72

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

,, ,. Water discharge
° (ft 3 /s) measure-   -  - -   

ments Maximum Minimum
Regression equation

  , .. Percent Correlation , . , ,.-. . . explained coefficient r .
variance

Standard error 
of estimate

Log units Percent

81 19,900 11 SpC = 2,975 Q-0.36769 -0.87 75 0.130 30
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BIG BLUE RIVER BASIN 

06881200 Turkey Creek near Wilber, Nebr.

Location.--Lat 40°28'48", long 97°00'43", in NE?*NE% sec. 19, T.6 N., R.4 E., Saline County,
Hydrologic Unit 10270204, on 
2.8 mi west of Wilber.

Drainage area.- -460 mi2 .

left bank near

Period of record. --Water years 1966-70,

Statistical data

downstream side of bridge on State Highway 41,

1973 to current year, 

for selected chemical constituents

No. of Max_ 
Constituent Units measure- 

ments mum

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 
mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal col i form col/100 ml 

Fecal streptococci col /I 00 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

134

113

58

93

93

93

94

93

94

94

130

94

93

93

73

57

28 

23

56

56

56

63 

44 

52 

53

54 

136

48

1,890

1,060

989

280

87

16

300

15

326

70

430

0.6

33

250

360

440

2.1 

3.6

2.5

8.0

1.9

1.2 

30,000 

130,000 

15.3

44.0 

8.5

500

Min 
imum

73

52

63

21

5.2

1.4

2.1

2.8

24

6.8

1.6

0.2

3.9

7

0

0

0.06 

0.00

0.00

0.15

0.21

0.00 

3 - 

8 - 

3.0

0.3 

6.4

1

Mean

536

329

305

165

49

10

36

8.2

196

41

44

0.4

21

61

78

114

0.80 

0.79

0.33

1.3

0.61

0.38

9.1

5.1

7.6

49

Median

529

329

308

187

54

12

32

7.9

218

44

26

0.4

21

56

46

78

0.70 

0.50

0.16

1.1

0.57

0.37 

- 488 

- 1,140 

8.5

4.0

7.7

20

Standard Ninetieth 
devi- percent - 
ation ile

304

162

140

68

21

3.7

36

2.8

81

15

73

0.1

5.6

34

83

98

0.52 

0.98

0.47

1.2

0.30

0.16

2.6

5.8 

0.4

99

738

450

430

229

71

14

46

12

273

56

68

0.5

28

94

200

235

1.7 

2.0

0.78

2.3

0.94

0.50 

- 3,400 

- 10,200 

12.7

7.9 

8.2

82

Tenth 
perc ent 

ile

180

130

130

47

12

3.2

6.1

4.8

48

15

8.3

0.3

14

28

16

16

0.12 

0.00

0.03

0.40

0.30

0.23 

12 

24 

6.3

2.0 

7.0

4
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BIG BLUE RIVER BASIN 

06881200 Turkey Creek near Wilber, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved No. of 
constituents measure- Regression equation 

(mg/L) ments

Dissolved solids,

Dissolved solids,

Hardness as CaC03

Calcium (Ca)

Magnesium (Mg)

Sodium (Ma)

Potassium (K)

Bicarbonate (HC03 )

Sulfate (SO )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate

Results of

residue (RDS) 111

sum (SDS) 56

(TH) 93

92

92

93

92

94

93

128

92

as N (N0 2 -N0 3 ) 28

RDS = 0.544 (SpC) + 42.624

SDS = 0.535 (SpC) + 37.458

TH = 0.198(SpC) + 67.857

Ca = 0.059(SpC) + 20.247

Mg = 0.012 (SpC) + 4.198

Na = 0.136 (SpC) - 30.838

K = -0.004 (SpC) + 9.965

HC03=0.246(SpC) + 75.734

S04 = O.OSO(SpC) + 16.639

Cl = 0.215(SpC) - 72.270

Si = 0.013 (SpC) + 14.590

N02 -N0 3 = -0.001 (SpC) +1.4 91

regression analyses relating specific conductance

^ Q£ Water discharge 
melasure-    i=      '-     Regression
ments Maximum Minimum

133 4,070 0.10 SpC = 1,080

Corre 
lation 
coeffi 
cient

0.99

.99

.71

.68

.78

.91

-.30

.73

.81

.90

.55

-.56

to water

n , .. Percent Correlation .. . , 
equation <-,-   ^ explained n coefficient f . variance

Q-°- 30393 -0.88
77

Percent StandaT1 
n . , error of explained 

estimate variance , ... 
(mg/L)

98

98

50

46

61

83

9.4

54

66

81

30

31

discharge (Q)

21

19

48

16

2.3

15

2.7

55

8.8

32

4.7

0.44

Standard error 
of estimate

Log units

0.125

Percent

29
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BIG BLUE RIVER BASIN 

06881502 Big Blue River below Beatrice, Nebr.

Location.--Lat 40°14'55", long 96°42'46", in SE%SE% sec. 2, T.3 N., R.6 E., Gage County,
Hydrologic Unit 10270202, at pipeline bridge about 2 mi downstream from bridge on U.S. 
Highway 77, 1.3 mi southeast of Beatrice.

Period of record.--Water year 1973 to current year.

Statistical data for selected chemical constituents

**' °£ Max- 
Constituent Units measure-

ments MUm

Specific conductance umho/on

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N03 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 
mg/L - 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

54

36

18

18

18

18

18

18

18

18

53

18

18

18

17

17

28

55

55

56

46 

40 

50 

53

54 

60

18

898

550

477

260

78

17

69

12

291

76

85

0.7

29

140

150

320

2.8

4.1

6.9

1.7

1.1

60,700 

178,000 

17.4

42.0 

8.9

420

Min 
imum

125

180

52

25

7.0

1.8

4.4

5.7

30

5.6

3.7

0.2

8.0

30

0

0

0.03

0.00

0.00

0.44

0.02 

150 

144 

5.4

0.4 

6.7

5

Mean

622

412

314

170

50

11

40

8.9

191

52

44

0.4

19

77

56

106

1.6

0.50

1.6

0.82

0.48

10.1

11.2

7.7

81

Standard 
Median devi 

ation

675

427

350

200

60

12

38

9.1

215

57

44

0.4

20

72

45

45

1.8

0.30

1.3

0.78

0.46 

- 2,600 - 

  1,000 - 

10.1

8.6

7.7

35

184

84

132

75

23

4.6

20

1.7

86

21

19

0.1

5.8

29

42

112

0.79

0.63

1.3

0.25

0.18

2.6

9.8 

0.4

115

Ninetieth 
percent - 

ile

810

500

460

257

75

16

66

11

267

75

67

0.5

25

130

120

300

2.3

1.1

2.7

1.2

0.65 

- 18,000 

- 25,000 

13.0

25.0 

8.3

300

Tenth 
percent - 

ile

310

280

98

43

13

2.6

9.1

6.3

51

14

15

0.2

9.8

50

10

0

0.15

0.07

0.50

0.55

0.29 

490 

266 

6.6

2.1 

7.2

0
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BIG BLUE RIVER BASIN 

06881502 Big Blue River below Beatrice, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No. of
measure- Regression equation 
ments

Corre- Standard- .. Percent _lation . , error of__. explainedcoeffi- . estimate. variance , .. . cient__________ (mg/L)

Dissolved solids, residue (RDS)

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate as N (ND2-N0 3 )

35 RDS = 0.545(SpC) + 51.018 0.99 98 13

18 SDS = 0.611(SpC) - 4.538 1.0 99 11

18 TH = 0.344(SpC) - 9.769 .99 98 12

18 Ca = 0.103(SpC) - 3.557 .99 97 3.8

18 Mg = 0.020(SpC) - 0.032 .97 94 1.2

18 Na = 0.092(SpC) - 8.123 .98 96 4.2

18 K = O.OOl(SpC) + 8.382 *.13 1.6 1.7

18 HC0 3 = 0.390(SpC) - 12.291 .98 96 16

18 S04 0.095(SpC) + 1.830 .96 92 6.1

52 Q = 0.090(SpC) - 12.493 .84 71 10

18 Si = 0.023(SpC) + 6.553 .87 76 3.0

28 N02 -N0 3=0.0001(SpC)+1.544 *.02 0.05 0.81

* Not significant at the 95 percent confidence level; the regression equation should not be used 
to predict the concentration of the dependent variable.

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge 
measure- (ft /s) 

ments Maximum Minimum

Standard error 
of estimate  , .. Percent_. . .. Correlation . . , Regression equation _-. . . explained6 n coefficient r . . .. _________________________variance Log units Percent

54 7,260 25.7 SpC = 3,214 Q-0.31326 -0.82 67 0.105 24
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BIG BLUE RIVER BASIN 

06882000 Big Blue River at Barneston, Nebr.

Location.--Lat 40°03', long 96°35', in NE%SW% sec. 13, T.I N., R.7 E., Gage County, at gaging 
station in tailrace of powerplant, 0.8 mi northwest of Barneston, 2 mi upstream from 
Plum Creek, and 5 mi upstream from Nebraska-Kansas State line.

Drainage area.--4,444 mi 2 .

Period of record.--October 1966 to September 1968.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure 

ments

Specific conductance umho/on

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC0 3

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total 

Organic N, total 

Phosphorus , total 

Phosphorus, dissolved 

Fecal coliform col /I 

Fecal streptococci col/] 

Oxygen, dissolved

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

.00 ml - 

.00 ml - 

mg/L 

mg/L 

units

units

44

41

16

41

41

41

41

41

41

41

41

41

41

41

14

14

3 

41

1 -

4

44

26

Max 
imum

737

468

441

254

78

17

57

18

292

68

53

0.5

29

170

510

490

1.7 

26

4.0

8.4

70

Min 
imum

89

69

100

28

7.0

2.4

1.6

6.2

32

5.2

1.2

0.2

4.7

20

0

0

0.50 

0.10

2.6

6.1

1

Mean

538

338

325

182

54

12

40

8.7

212

48

34

0.4

19

69

81

122

0.93   

8.3 -

0.40 -

3.2 -

7.6

12

Standard Ninetieth Tenth 
Median devi- percent- percent - 

ation ile ile

595

370

370

196

58

13

46

8.0

240

53

37

0.4

20

69

19

110

7.7

7.5

173

103

103

61

19

3.8

16

2.6

73

16

14

0.1

5.9

26

150

128

0.66 - 

5.4 -

0.6 -

0.4

15

690

432

410

238

72

15

56

11

111

64

49

0.4

26

93

320

197

8.1

37

210

150

126

74

22

4.7

13

8.5

76

21

7.9

0.3

11

40

0

0

7.0

4.5
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BIG BLUE RIVER BASIN 

6882000 Big Blue River at Barneston, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

No. of 
measure- Regression equation 
ments

Dissolved solids, residue (RDS) 41

Dissolved solids, sum (SDS)

Hardness as CaC0 3 (TH)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si) 

Nitrite + Nitrate as N (N0 2 -f

Results of regression

No. of Water discharge
YHAO Cl »Y»^   V  *  / )

ments Maximum Minimum

44 26,000 31

16

41

41

41

41

41

41

41

41

41

0 3 )

Corre 
lation 
coeffi 
cient

RDS = 0.580(SpC) + 22.540 1.0

SDS = 0.587(SpC) + 12.886 .99

TH = 0.344(SpC) - 4.757

Ca = 0.104 (SpC) - 2.727

Mg = 0.020(SpC) + 0.473

Na = 0.089(SpC) - 7.708

K = -0.007(SpC) + 12.471

HC0 3 = 0.406(SpC) - 8.050

SO 0.089 (SpC) + 0.312

Cl = 0.075(SpC) - 7.244

Si = O.OlS(SpC) + 10.955

.99

.98

.96

.98

-.48

.99

.98

.95

.46

analyses relating specific conductance to water

Regression

SpC = 1,971

Correlation equation ..... . n coefficient

Q-°' 27778 -0.86

Percent 
explained 
variance

74

_. . Standard Percent 
T . , error of explained _. _

variance efimf'e 
(mg/L)

99

99

98

97

92

97

23

98

96

90

21

discharge (Q)

10

11

8.6

3.3

1.1

2.7

2.3

11

3.4

4.6

5.3

Standard error 
of estimate

Log units

0.112

Percent

26
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Little Blue River Basin

The Little Blue River basin is in south-central 
Nebraska between the Big Blue and Republican River 
basins. The Little Blue River leaves Nebraska just south 
of Steele City in Jefferson County.

Most of the basin is composed of flatlands 
underlain by loess-covered Pleistocene sand and gravel 
deposits. Topography becomes somewhat rolling in the 
eastern glaciated part of the basin where loess mantles 
glacial drift. In places in the eastern part of the basin, 
bedrock of Cretaceous age outcrops along valley sides. 
Streamflow is maintained mostly by the discharge of 
ground water supplemented by overland runoff in the 
upstream part of the basin. Overland runoff comprises 
most of the streamflow in the eastern part of the basin.

Descriptive statistics were determined for two 
locations on the Little Blue River. One is at Deweese in 
the upper part of the basin and the other is at Hollen- 
berg, Kans., just downstream from the Nebraska- 
Kansas border (fig. 14). At Deweese, the mean specific 
conductance is 358 umho/cm. At Hollenberg, the mean

conductance is 465 umho/cm, an increase of 30 percent 
over the mean for Deweese. The mean concentration of 
sodium increased 92 percent, and the mean for chloride 
increased 350 percent from Deweese to Hollenberg. 
Seepage of small amounts of more highly mineralized 
water from bedrock in the lower part of the basin pro 
bably accounts for these increased concentrations. 
Calcium is the principal cation and bicarbonate the 
principal anion at both stations.

Concentrations of most constituents associated 
with water pollution are not high at the Hollenberg sta 
tion. Medians for fecal coliform and fecal streptococcal 
bacteria are 600 and 290 col/100 ml, respectively. 
However, the mean BOD concentration of 10.8 mg/L 
indicates some effect of effluent from the Fairbury 
sewage plant approximately 15 mi upstream.

Results of regression analyses indicate that with 
the exception of potassium and nitrite plus nitrate, cor 
relation coefficients are all above 0.87 for all consti 
tuents at both stations.

r--~ . s- r  ^v
/C H M"8* Vr  ^ vv |
^ .5<7/.rf, vA \\ t    ^i I

 ' M,\, ^ x, > CLAY CO \ j
-\ H^-'

EXPLANATION

06884025 T ACTIVE WATER-QUALITY
SITE 

06883000^ ^ACTIVE WATER-QUALITY
SITE

O REFERENCE TOWN 
      BASIN BOUNDARY

KANSAS 06884025 Hollenberg

Figure 14. Location of water-quality sampling sites, Little Blue River basin.
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LITTLE BLUE RIVER BASIN 

06883000 Little Blue River near Deweese, Nebr.

Location (revised) .--Lat 40°19'58", long 98°04'20", in SW-sNE^ sec. 11, T.4 N., R.7 W., Nuckolls 
County, at gaging station about 1,500 ft above bridge on State Highway 14, 1 mi upstream 
from Walnut Creek, 3.2 mi southeast of Deweese, and 6 mi northwest of Angus.

Drainage area.--979 mi2 .

Period of record.--August 1956 to September 1958, October 1959 to June 1960, November 1960 to 
September 1968.

Statistical data for selected chemical constituents

No. of 
Constituent Units measure

ments

Specific conductance umho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluor ide, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N,
dissolved

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved

Ammonia N, total

Organic N, total

Phosphorus, total

Phosphorus, dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L -

mg/L

mg/L

mg/L -

mg/L -

mg/L -

mg/L -

Fecal coliform col/100 ml -

Fecal streptococci col/100 ml -

Oxygen, dissolved

Biochemical oxygen demand
(5-day)

pH pH

Color Co - Pt

mg/L -

mg/L -

units

units

203

171

38

175

171

171

175

171

175

170

170

171

171

171

147

70

22

171

175

44

Max-

758

312

294

197

70

13

19

13

235

36

11

0.6

39

130

630

520

1.3

6.3

8.3

40

Min-

63

61

66

21

6.5

1.0

1.1

4.3

27

3.3

0.0

0.0

9.9

0

0

0

0.0

0.0

6.3

0

Standard Ninetieth Tenth 
Mean Median devi- percent- percent -

358 - 

233 - 

219 - 

148 - 

47 ..

7.5 --

12 -

7.6 - 

176 - 

27 -

6.9 - 

0.3 -
28 - 

38 - 

62 -

63

0.39 -

1.3 -

7.5 -
7  

ation ile lie

------ 124 ------------------

...... 69 .........__...__..

-__.._ 77 ..................

------ 57 .._.__...   .    .

.--.-- 19 .............._._.

------ 2.7 --    --   -   ---

----- 5.1 -----------------

----- 1.6 ---------------

----- 67 ..............____

8 0

----- 2.9 -----------------

...... o.l -------------

----- 6.1 ---------------

...... 19 .-._.--.--...._.__

r\r\

41 82 160 0

0.37 --    ------     

1.3 -    --      -  

....... 0.4 ---------------

6 O
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LITTLE BLUE RIVER BASIN 

06883000 Little Blue River near Deweese, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved 
constituents 

(mg/L)

Dissolved solids, residue (RI 

Dissolved solids, sum (SDS) 

Hardness as CaC0 3 (TH) 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Bicarbonate (HG0 3 ) 

Sulfate (S04 ) 

Chloride (d) 

Silica (Si) 

Nitrite + Nitrate as N (N02 -?

Results of regression

No of Water discharge 

measure-
ments Maximum Minimum

191 9,860 26

No. of 
measure 
ments

)S) 170 

37 

174 

170 

170 

174 

170 

174 

169 

170

170 

*"\ ~\JQ 3 )       -

Regression equation

RDS = 0.562 (SpC) + 35.140 

SDS = 0.602 (SpC) + 14.579 

TH = 0.462(SpC) - 13.727 

Ca = 0.152(SpC) - 6.188 

Mg = 0.020 (SpC) + 0.341 

Na = 0.041 (SpC) - 1.954 

K = -0.007 (SpC) + 10.182 

HC0 3 = 0.538 (SpC) - 11,970 

S04 = 0.071 (SpC) + 1.648 

Q = 0.022(SpC) - 0.808 

Si = 0.044(SpC) + 12.168

analyses relating specific conductance

Regression

SpC = 2,179

Corre 
lation 
coeffi 
cient

0.99 

1.0 

1.0 

.99 

.92 

.98 

-.55

l.o

.97 

.94 

.88

to water

  , .. Percent Correlation , . , equation / /    * explained n coefficient K . variance

Q-0.40140 . 0>ffl 85

Percent 
explained 
variance

98 

99 

99 

98 

85 

97 

30 

99 

94 

88 

77

discharge

Standard 
error of 
estimate 
(mg/L)

(Q)

Standard error 
of estimate

Log units Percent
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LITTLE BLUE RIVER BASIN 

06884025 Little Blue River at Hollenberg, Kans.

Location.--Lat 39°58'48", long 97°00'16", NEkSVh sec. 8, T.I S., R.4 E., Washington County,
Hydrologic Unit 10270207 on right bank, 2 ft downstream from bridge on county road, 0.6 mi 
west of Hollenberg, Kans., and 1.75 mi downstream from Nebraska-Kansas State line.

Drainage area. --2, 7 52 mi2 .

Period of record. --Water year 1972

Statistical

to current year, 

data for selected chemical constituents

No. of ., Max- 
Constituent Units measure- . 

. imum ments

Specific conductance uniho/cm

Dissolved solids, residue

Dissolved solids, sum

Hardness as CaC03

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Potassium, dissolved

Bicarbonate ion

Sulfate, dissolved

Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Boron, dissolved

Iron, dissolved

Manganese, dissolved

Nitrite + nitrate as N, 
dissolved 

Nitrate as N, dissolved

Nitrate as N0 3 , dissolved 

Ammonia N, total

Organic N, total

Phosphorus, total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

mg/L 

mg/L 

mg/L - 

mg/L

mg/L

mg/L

Phosphorus, dissolved mg/L 

Fecal coliform col/100 ml 

Fecal streptococci col/100 ml 

Oxygen, dissolved mg/L

Biochemical oxygen demand 
(5-day) 

pH pH

Color Co - Pt

mg/L 

units

units

68

42

21

27

27

27

27

27

21

27

62

27

21

21

20

20

38 

6

61

57

58

49 

48 

59 

63

61

70

20

693

439

410

270

87

13

49

12

274

72

73

1.1

28

100

240

130

6.9 

6.8

4.7

9.6

5.5

0.79 

83,000 

280,000 

17.8

42.0 

8.6

900

Min 
imum

110

78

93

45

14
1-.9

3.8

4.8

50

9.7

3.8

0.2

8.2

30

0

0

0.02 

0.02

0.00

0.04

0.17

0.15 

0 

36

4.3

0.6 

6.6

4

Mean

465

320

247

137

43

7.1

23

8.2

165

31

31

0.4

18

60

55

36

1.4

2.0

0.38

1.7

0.68

0.28

9.7

10.8 

7.6

144

Median

521

352

275

150

41

7.4

26

8.4

190

30

36

0.4

19

59

40

22

1.3

0.19

0.89

0.47

0.29 

600 

290 

9.6

6.6

7.7

28

Standard 
devi 
ation

180

87

116

69

22

3.5

15

1.5

83

17

16

0.2

7.3

18

53

37

1.1

2.4

0.68

2.0

0.85

0.10

2.6

10.7 

0.4

229

Ninetieth 
percent - 

ile

658

402

370

220

71

12

40

9.6

250

48

46

0.6

27

90

120

72

2.4

0.66

4.0

1.2

0.37 

18,500 

20,000 

12.9

26.0 

8.2

520

Tenth 
perc ent 

ile

145

190

100

53

17

2.6

7.3

6.4

80

11

6.3

0.2

14

53

24

0

0.27

0.05

0.36

0.29

0.22 

32 

67 

6.7

2.1 

7.1

6
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LITTLE BLUE RIVER BASIN 

06884025 Little Blue River at Hollenberg, Kans.--Continued

Results of regression analyses relating concentrations of selected chemical constituents
to specific conductance (SpC)

Dissolved
constituents

(mg/L)

No- of . 
measure- Regression equation

Corre- _. . Standardlation Percent ^ Q£
coeff ._ explained estimate

  >_ variance , /TNcient (mg/L)

Dissolved solids,

Dissolved solids,

Hardness as CaC0 3

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HC0 3 )

Sulfate (S04 )

Chloride (Cl)

Silica (Si)

Nitrite + Nitrate

* Not significant 
to predict the

residue (RDS) 42

sum (SDS) 21

(TO) 27

27

27

27

27

21

27

62

21

as N (N02 -N0 3 ) 38

RDS = 0.579 (SpC) + 21.719

SDS = 0.584 (SpC) + 7.628

TH = 0.341(SpC) + 2.926

Ca = 0.107(SpC) + 0.870

Mg = 0.018 (SpC) + 0.202

Na = 0.076(SpC) - 6.909

K = -0.003 (SpC) + 9.322

HC03= 0.417 (SpC) - 5.995

SO. = 0.082 (SpC) - 1.699

Cl = 0.082 (SpC) - 7.994

Si = 0.032 (SpC) + 5.079

N0 2 -N0 3 = -0.002 (SpC) +2. 492

at the 95 percent confidence level; the regression 
concentration of the dependent variable.

0.98

1.0

.96

.94

.96

.97

*-.38

.99

.94

.89

.87

-.40

equation

96

99

92

89

93

93

15

99

88

79

76

16

should

16

9.6

19

7.4

0.9

4.0

1.4

9.4

6.1

7.3

3.7

1.0

not be used

Results of regression analyses relating specific conductance to water discharge (Q)

No. of ^ter discharge
measure- (^ /s )

ments Maximum Minimum

Standard error 
of estimate. Percent

Regression equation . a . ° explained 
_________________________variance Log units Percent

60 9,390 23.9 SpC = 3,229 Q
-0.34196

-0.88 78 0.106 25
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DISCUSSION

The quality of water at the 109 sampling sites for 
which statistical data have been presented depends on 
several factors. One of these is the quality of ground- 
water seepage, which itself depends on the availability 
of soluble constituents and the texture of the soils and 
subsoils in the recharge area of the aquifer from which 
the water is derived. Water from sites in the upper part 
of the Loup River basin and the middle part of the 
Niobrara River basin is derived almost completely from 
the discharge of ground water from areas where small 
amounts of soluble constituents occur and soils are 
sandy. As a result, the least mineralized streamflow in 
Nebraska occurs in these areas.

The quality of ground-water seepage also is im 
portant in other parts of the State. Even though over 
land runoff may account for nearly all the discharge in 
many streams in eastern Nebraska, if the stream flows 
the year-around, base flow usually is maintained by 
ground-water seepage. In some of these streams, such as 
several in the Salt Creek basin, this seepage is derived 
from highly saline aquifers so that at low and medium 
flows these streams may be highly mineralized.

The second factor on which water quality at the 
sampling sites depends is the quality of overland runoff. 
Overland runoff accounts for most of the streamflow in 
eastern Nebraska. Following storm events, overland 
runoff usually contains smaller amounts of dissolved- 
chemical constituents. With the exception of sandhills 
streams, whose contributing drainage areas are but a 
small fraction of their total drainage areas, an inverse 
relationship between specific conductance and water 
discharge usually exists for all sampling sites; that is, 
specific conductance decreases as water discharge in 
creases. This relationship may be poorly defined in loca 
tions where a high degree of regulation exists in the 
stream basin (such as the Republican River basin).

A third factor, quality of irrigation return flow, 
affects water quality in streams. For example, quality of 
water in the North Platte River basin is affected by 
return flow of surface water diverted upstream for ir 
rigation use. Increases in dissolved solids, sodium, and 
sulfate concentrations are evident as a result of con 
centration by evapotranspiration, leaching of soils, or 
other processes.

Lastly, effluent from sewage-treatment plants or 
runoff from large feedlots may affect the quality of 
streamflow significantly, especially if the amount of ef 
fluent is large in proportion to the amount of stream- 
flow. Usually, the quality of water at sampling sites 
below effluent discharges is characterized by increases 
in BOD, chloride, bacteria, and nutrient constituents. 
Several stations in the Big Blue River basin and on the 
mainstem of the Missouri River located below effluent

discharges are characterized by high values of these con 
stituents.

Application of Descriptive Statistics

The tables of descriptive statistics for each station 
can be used to compare the quality of water at stations 
within basins, to compare the quality of water outflow 
ing from various basins, and to compare the quality of 
water at any station or stations with criteria for water 
use.

Intra-basin Water Quality

Comparison of water quality based on descriptive 
statistics can show similarities and differences in quality 
between stations within a basin. Generally, in basins 
such as the Loup, Elkhorn, Little Blue, and Big Blue, 
for which the source of water is entirely within the State, 
water is more highly mineralized at downstream sampl 
ing sites than at upstream sites as a result of seepage of 
more highly mineralized ground water in the lower part 
of each basin. For some basins where water originates 
partly outside the State, water flowing into the State is 
more highly mineralized than is water which originates 
in Nebraska. For example, as a result of the inflow of 
ground water low in dissolved chemical constituents, the 
mean specific conductance for the Niobrara River is less 
near the mouth at Verdel than at the most upstream 
sampling site above Box Butte Reservoir. In still other 
basins, such as the Middle Platte or the Republican, 
there is little, if any, overall difference in water quality 
between upstream ad downstream sites.

In general, with two principal exceptions, more 
than one area of mantle rock and geomorphology 
characterize each basin in the State. For example, the 
upper part of the Elkhorn River basin is in the sandhills, 
but the lower part is in loess-covered glacial drift hills. 
The differences in mantle rock, geomorphology, and 
proportions of overland runoff to ground-water inflow 
cause the quality of streamflow to differ by area within 
a basin. This can be illustrated by comparing the quality 
of water in the Elkhorn River at Ewing with the quality 
of water in Logan Creek at Fender. Mean conductance 
is 220 umho/cm at Ewing, where runoff is largely from 
the sandhills, and is 716 umho/cm at Fender, where 
runoff is largely from the glacial drift area even though 
calcium and bicarbonate are the principal ions in both 
streams.

The Missouri tributaries basin and the Nemaha 
River basin are both located in loess-covered glacial 
drift hills. Insufficient data exist for these basins to 
compare data from upstream and downstream locations 
on the same stream. However, water quality is very
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similar both in type and degree of mineralization in the 
three major streams comprising the Nemaha River 
basin.

Inter-basin Water Quality

Comparison of water quality between basins is 
difficult because of water-quality differences within 
basins. However, comparison of outflow from the 
various basins is simple and highly instructive. Tables 6 
and 7 contain data for the most downstream site in each 
of the basins or for the most representative station 
where downstream order may not be meaningful.

According to table 6, calcium is the principal ca 
tion and bicarbonate the principal anion in outflow 
from seven and eight of the basins in the State, respec 
tively. Sodium is the principal cation in the White 
River-Hat Creek basin, and sulfate is the principal 
anion in the White River-Hat Creek basin and in the 
South Platte River basin. Sodium and calcium occur 
almost equally in water leaving the Missouri Tribu 
taries, North Platte, South Platte, Middle Platte, and 
Lower Platte basins. Sulfate and bicarbonate occur 
almost equally in water leaving the Missouri tributaries, 
North Platte, and Middle Platte basins. Based on 
specific conductance, water leaving the South Platte 
River basin is the most mineralized, and water leaving 
the Niobrara River basin is the least mineralized.

Table 7 contains data for the comparison of con 
stituents often associated with water pollution for each 
basin where information is available. Those stations 
having the highest means and medians are below out 
falls of sewage-treatment plants.

Water-quality Criteria

Descriptive statistics for the individual stations 
can be used to estimate the suitablity of water for many 
uses. Criteria have been established for most major uses 
of water including public drinking-water supply, irriga 
tion, industry, and recreation and are discussed by the 
EPA (1976). By comparing the descriptive statistics for 
a station in question with the criteria for a particular 
use, the suitablity of water for that use can be deter 
mined.

Probably the most useful of the descriptive statis 
tics for comparison to water-quality criteria are those 
which measure frequency the percentiles, including 
the median, and the range. The maximum and mini 
mum which determine the range represent only unusual 
conditions. For many uses, the tenth and ninetieth 
percentiles may be more representative of the actual 
range of occurrence of most constituents and therefore 
a better indication of what the quality of water at a sta 
tion truly is like.

The process of using descriptive statistics to deter 
mine the suitability of water for a particular use is com 
plicated in that for most uses a variety of constituents or 
properties and their relation to each other must be con 
sidered simultaneously. In determining suitability for ir 
rigation, for example, total dissolved solids, boron con 
centrations, the ratio of sodium concentrations to those 
of calcium and magnesium, and the relation of bicar 
bonate concentrations to calcium and magnesium must 
all be considered.

For an example of how the tables for each station 
can be used, table 8 compares irrigation criteria for 
dissolved solids and boron with frequency statistics for 
those constituents from representative outflow stations 
in each basin. Both total dissolved solids maximum and 
ninetieth percentile concentrations exceed the criteria 
for seven of the basins. However, minimum and tenth 
percentile concentrations exceed the criteria for only 
one of the basins. It should be pointed out that even 
though total dissolved solids concentrations exceed the 
criteria, use of the water for irrigation is not precluded 
because many other factors are involved (U.S. Salinity 
Laboratory, 1954).

Maximum concentrations for boron are less than 
the criteria for outflow from all 13 basins.

Application of Regression Equations

In general, but with numerous exceptions, for all 
sampling sites where sufficient data are available, 
dissolved-solids sum and residue, hardness, calcium, 
magnesium, and bicarbonate concentrations correlate 
well with specific conductance. Exceptions and reasons 
for exceptions have been noted in the sections concern 
ing each basin. Sodium, chloride, and sulfate concen 
trations sometimes correlate well with specific conduc 
tance. Nitrite plus nitrate, silica, and potassium concen 
trations correlate poorly with specific conductance in 
most cases. Specific conductance correlates well with 
water discharge for some sites.

The regression equations in this report can be used 
in several ways. If specific conductance is known for a 
given time for a given sampling site, concentrations of 
other constituents can be estimated by substituting the 
known conductance into the appropriate equations. 
Assuming the known conductance into the appropriate 
equations. Assuming conditions are similar to those oc 
curring during the period of record for each station, the 
reliability of the computed concentrations compared to 
the actual ones is related to the correlation coefficient, 
the standard error of estimate, and the level of signifi 
cance. For sampling sites having water low in minerali 
zation, differences between computed and actual con 
centrations may be within the range of the measurement 
error of the analytical method.
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In table 9, three examples are given in which con 
centrations computed from the regression equations are 
compared to concentrations obtained by laboratory 
measurement. The three stations for which the examples 
are shown are distributed across the State in three dif 
ferent topographic and geologic settings. Streamflow in 
Little Nemaha River at Auburn is maintained mostly by 
overland runoff. That in the Calamus River near 
Burwell is maintained almost completely by discharge of 
ground water into the stream, and that in the North 
Platte River at Lisco is maintained by controlled 
releases of water upstream and by irrigation return flow 
from both overland runoff and subsurface drainage.

Correlation coefficients for the first example, Lit 
tle Nemaha River at Auburn, generally are high for the 
relationships between conductance and the selected con 
stituents. The maximum difference between computed

and actual concentrations is 6.2 percent for magnesium. 
This difference of 1 mg/L probably is not much greater 
than the measurement errors in the analytical method 
for magnesium.

Correlation coefficients for the second example, 
Calamus River near Burwell, generally are poor, but 
differences between the laboratory measurement and 
the computed values, with the exception of sulfate, are 
very small. This indicates that when concentrations of 
constituents are consistently very low, the accuracy and 
precision of the analytical methods used to determine 
these concentrations may explain more of the variation 
in concentrations than does specific conductance.

For the third example, North Platte River at 
Lisco, the greatest percent difference between actual 
and computed concentrations for the constituents ex 
amined is 6.8 percent. Correlation coefficients are not

Table 9. Comparison between concentrations of chemical constituents determined by chemical analyses with those
concentrations compjjted from regression equations

Percent 
difference, 
A-B|Constituent

Actual
analysis

(A)

Computed
value

(B)

Correlation 
coefficient x 100

Little Nemaha River at Auburn March 1, 1977

Specific conductance, umho/cm- 
Dissolved solids sum, mg/L    
Calcium, mg/L        
Magnesium, mg/L        
Sodium, mg/L         
Bicarbonate, mg/L        
Sulfate, mg/L          
Chloride, mg/L         

351

16
34

284
55
17

365
70
17
36

287
56
18

0.99 
.98 
.96 
.88 
.99 
.94 
.64

4.0 
1.4 
6.2 
5.9 
1.1 
1.8 
5.9

Calamus River near Burwell September 9, 1977

Specific conductance, umho/cm- 
Dissolved solids sum, mg/L -   
Calcium, mg/L          
Magnesium, mg/L       
Sodium, mg/L         
Bicarbonate, mg/L        
Sulfate, mg/L        -

;, mg/L         

135
127

19
2.4
5.6

80
2.7
1.1

124
17
2.5
5.5

79
4.2
1.0

.47 

.50 

.25' 

.42 

.54 

.24' 

.19'

2.4
10
4.2
1.8
1.2

56
9.1

North Plate River at Lisco May 17, 1977

Dissolved solids sum, mg/L            
Calcium, mg/L                   
Magnesium, mg/L                  
Sodium, mg/L                   
Bicarbonate, mg/L                     
Sulfate, mg/L                       -----  
Chloride, mg/L                       

£/"k£

so
  _. _ . . 71

87

->Ofl

...--.-.....-...-. 210

.................. 22

/CIO

fin
20
fiO

299
197
22

07

.72
20
fi?

.70

.70

.70

2.0
0
4.8
2 3
6 0
6 -^

0
'Not significant at 95 percent confidence level; the regression equation should not be used to predict the concentration of the dependent 

variable.
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as good as those for the Auburn station; however, 
because the water is more highly mineralized, the per 
cent differences between actual and computed concen 
trations for some constituents are actually very low.

Another way that regression equations may be 
used is to reduce the frequency of measurement for 
some constituents for individual stations, provided that 
basin characteristics have not changed from the period 
of time that the data on which the regression equation is 
based was collected. Also, if daily specific conductance 
measurements are available for a station, mean daily 
constituent concentrations can be simulated. Further 
more, if the standard errors of estimate of the regression 
relationships are satisfactory and if both daily specific 
conductance and mean daily water discharge data are 
available, mean daily constituent loads can be simu 
lated.

If regression data are verified periodically by 
laboratory measurements at regular intervals, changes 
in regression coefficients with time may be useful in 
detecting effects of changes in the environment caused 
by major human activities. Such changes in regression 
coefficients are more likely to be observed in small 
streams than in large streams.

One the basis of the available data for the 109 sta 
tions covered by this report, it appears that with only a 
few exceptions, the use of regression equations gen 
erated for an individual station is appropriate only for 
that station. Small intra-basin differences in water 
quality preclude the use for one station of regression 
data generated for another. Therefore, any simulation 
of water-quality data using the regression equations 
generated for a particular station should be considered 
appropriate only for that location on the stream or 
for a short distance upstream or downstream from that 
location.
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METRIC CONVERSION FACTORS

The International System of units (SI) is used in this report. For readers who prefer the inch-pound 
system of units, the conversion factors for the terms in this report are listed below:

Multiply SI unit

square kilometer (km2)
cubic meter (m 3)

meter (m)
liter per second (L/s)

millimeter (mm)
kilometer (km)

square kilometer (km 2 )
degree Celsius (°C)

By

0.0040
1,233

0.3048
28.3162
25.4

1.609
2.590

5/9 (°F-32)

To obtain inch-pound unit

acre
acre-foot (acre-ft)
foot (ft)
cubic foot per second (ft
inch
mile (mi)
square mile (mi2)
degree Fahrenheit (°F)

Vs)
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INDEX OF STATION NAMES

Alliance Drain near Minatare 60-61
Antelope Creek at Court Street at Lincoln 174-175
Beaver Creek near Albion 144-145
Big Blue River at Barneston 238-239

at Surprise 222-223
below Beatrice 236-237
below Seward 226-227
near Crete 232-233
West Fork below Hastings 228-229

near Dorchester 230-231 
Big Nemaha River at Falls City 204-205 
Brown Canyon Drain near Mitchell 50-51 
Calamus River near Burwell 136-137 
Cedar River near Fullerton 140-141 
Dismal River near Thedford 122-123 
Dutch Flats Drain near Mitchell 52-53 
Elkhorn River at Ewing 148-149

at Waterloo 160-161
near Norfolk 152-153
North Fork near Pierce 154-155
South Fork at Ewing 150-151

Gering Drain at Mitchell-Gering Canal near Gering 58-59 
Hale Drain near Scottsbluff 56-57
Johnson Reservoir below powerplant No. 2 near Lexington 95-% 
Kiowa Creek near Lyman 46-47 
Lincoln Creek near Seward 224-225 
Little Blue River at Hollenberg, Kans. 243-244 
Little Blue River near Deweese 241-242 
Little Nemaha River at Auburn 202-203 
Little Salt Creek near Lincoln 180-181 
Lodgepole Creek at Kimball 76-77 
Logan Creek at Fender 156-157

near Uehling 158-159 
Long Pine Creek at Long Pine 26-27

near Riverview 28-29
Loup River Power Canal at Diversion near Genoa 142-143 
Middle Loup River at St. Paul 132-133

near Comstock 126-127
near Milburn 124-125 

Missouri River at Bellevue 37-38
at Decatur 34-35
at Nebraska City 40-41
at Plattsmouth 39
near Mormon Bridge at Omaha 36 

Mud Creek near Broken Bow 128-129 
Ninemile Drain near Minatare 62-63 
Niobrara River above Box Butte Reservoir 17-18

near Colclesser 22-23
near Dunlap 19
near Hay Springs 20-21
near Norden 24-25
near Verdel 30-31 

North Dry Creek near Kearney 105-106

North Loup River at Taylor 134-135
near St. Paul 138-139 

North Platte River at Bridgeport 66-67
at Lisco 70-71
at McGrew 64-65
at Wyoming-Nebraska State line 44-45
near Keystone 72-73

Oak Creek at 14th Street at Lincoln 176-177 
Platte River at Brady 93-94

at Brady (channel 1) 89-90
at Brady (channel 4) 91-92
at LaPlatte 197
at Louisville 195-1%
at North Bend 166-167
near Schuyler 164-165
near Duncan 118-119
near Grand Island 109-110
near Overton 101-102
North Channel near Kearney 107-108 

near Overton 97-98
South Channel near Overton 99-100 

Ponca Creek at Anoka 13-14
at Verdel 15-16

Pumpkin Creek near Bridgeport 68-69 
Republican River above Medicine Creek at Cambridge 212-213

at Benkelman 208-209
at Superior 218-219
at Trenton 210-211
near Guide Rock 216-217
near Orleans 214-215 

Rock Creek near Ceresco 186-187 
Salt Creek above Ashland 189-190

above Beal Slough at Lincoln 170-171
at 14th Street at Lincoln 172-173
at Greenwood 188
at Lincoln 178-179
below Stevens Creek near Waverly 184-185
near Roca 168-169 

Sheep Creek near Morrill 48-49 
Silver Creek near Wahoo 193-194 
South Loup River at St. Michael 130-131 
South Platte River at Julesburg, Colo. 78-79

at Roscoe 82-83
near Julesburg, Colo. 80-81 

Spring Creek below Lexington 103-104 
Stevens Creek at Highway 6 near Lincoln 182-183 
Supply Canal (Tri-county diversion) near Maxwell 87-88 
Turkey Creek near Wilber 234-235 
Wahoo Creek at Ithaca 191-192 
Weeping Water Creek near Union 200-201 
White River near Whitney 9-10
Winter Creek at Tri-State Canal near Scottsbluff 54-55 
Wood River near Alda 112-113

near Chapman 116-117
near Gibbon 111
near Grand Island 114-115
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